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(57) Abstract: There is provided compounds of formula (I) wherein 
R 1 . R 2 , R 3 , R 4 and X have meanings given in the description, which 
are useful in the curative and prophylactic treatment of a medical con- 
dilion for which inhibition of a cyclic guanosine 3\5 ? -monophosphate 
phosphodiesterase (e.g. cGMP PDE5) is desired. 
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Field of tfie Invention • 

t t * 

5 This invention relates to pharmaceutical^ useful compounds, in particular 
compounds which are useful in the inhibition of cyclic guanosine 3',5'- 
monophosphate phosphodiesterases (cGMP PDEs), such as type 5 cyclic 
guanosine 3',5'-monophosphate phosphodiesterases (cGMP PDE5). The 
compounds therefore have utility in a variety of therapeutic areas, 
io including male erectile dysfunction (MED). 

Prior Art 

( 

EP-A-0636626 relates 1o a class of pyra20lo|3,4-6>pyrimidone compounds 
is and their use as inhibitors of cGMP specific PDE. A series of 6- 
phenylpyrazolo[3,4-^pyrimidinones, their synthesis and their cyclic GMP 
phosphodiesterase inhibitory activity are described in J. Med. Chem., 
1996, 39, 1635-1644. International patent application WO 96/16657 
discloses the use of certain pyrazolo[3,4-of]pyrimidinone compounds 
20 (amongst others) in the treatment of MED. 



EP-A-0526004 describes certain pyrazolo[4,3-d]pyrimidinone compounds 
as antianginal agents. International patent application WO 94/28902 
discloses the use of certain pyrazolo[3,4-c(lpyrimidinone compounds 
25 (amongst others) in the treatment of MED. 
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Disclosure of the Invention 

According to the present invention, there is provided a compound of 
general tormula I: i 



O 




or a pharmaceutical^ or veterinarily acceptable salt and/or solvate thereof, 
" Wherein " * ' 

X represents O or NR 
' \ R 1 represents H, lower alkyl, Het, alkylHetj aryl or alkylaryl (which 

10 latter five groups are all optionally substituted and/or terminated with one 
or more substituents selected from halo, cyano, nitro, lower alkyl, 
halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R 8 , C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 
and S0 2 NR 14 R 15 ) 

R 2 represents H, halo, cyano, nitro, OR 6 , OC(0)R 7 , C(0)R e , 

15 C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 , S0 2 NR ,4 R 15 , lower alkyl, Het, alkylHet, 
aryl or alkylaryl (which latter five groups are all optionally substituted 
and/or terminated with one or more substituents selected from halo, 
cyano, nitro, lower alkyl, halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R e , 
C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 and S0 2 NR 14 R 15 ) 

20 R 3 represents H, lower alkyl, alkylHet or alkylaryl (which latter three 

groups are all optionally substituted and/or terminated with one or more 
substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl), 
OR 6 , OC(0)R 7 , C(0)R 8 . C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 and 
S0 2 NR 14 R 15 ) 
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R 4 represents H, halo, cyano, nilro, halo(loweralkyl), OR 6 , OC(0)R 7 , 
C(0)R 8 , C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 , NR 16 Y(0)R' 7 , N[Y(0)R 17 ] 2 , 
SOR 18 , S0 2 R 19 , C(0)AZ, lower alkyl, lower alkenyl, lower alkynyl, Het, 
alkylHel, aryl, alkylaryl (which latter seven groups are all optionally 
substituted and/or terminated with one or more substituents selected irom 
halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR 6 , OC(0)R 7 i C(0)R 6 . 
C(0)OR 9 , C(O)NR 10 R 1 \ NR 12 R 13 and S0 2 NR 14 R 15 ) 

Y represents C or S(O) 

A represents lower alkylene 

Z represents OR 5 , halo, Het or aryl (which latter two groups are 
both optionally substituted with one or more substituents selected trom 
halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R e , 
C(0)OR 9 , C(O)NR 10 RV, NR 12 R 13 and S0 2 NR 14 R lb ) 

R 10 and R 11 independently represent H or lower, alkyl (which latter 
group is optionally ' substituted and/or terminated with one or more 
substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl), 
OR 6 , OC(0)R 7 , C(0)R e , C(0)OR 9 , C(O)NR 10a R 11a , NR 12 R 13 , S0 2 NR 14 R 15 
and NR 20 S(O) 2 R 21 or Het or aryl optionally substituted with one or more of 
said latter thirteen groups) or one of R 10 and R 11 may be lower alkoxy, 
amino or Het, which latter two groups are both optionally substituted with 
lower alkyl 

R 10a and R 11a independently represent R 10 and R 11 as defined 
above, except that they do not represent groups that include lower alkyl, 
Het or aryl, when these three groups are substituted and/or terminated (as 
appropriate) by one or more substituents that include one or more 
C(O)NR 10a R 11a and/or NR 12 R 13 groups 

R and R 13 independently represent H or lower alkyl (which latter 
group is optionally substituted and/or terminated with one or more 
substituents selected from OR 6 , C(0)OR 9 , CfOJNR^R 23 and NR 24 R 25 ), 
one of R 12 or R 13 may be C(0)-lower alkyl or C(0)Het (in which Het is 
optionally substituted with lower alkyl), or R 12 and R 13 together represent 



WO 01/27112 PCT/IBU0/U1431I 



C3.7 alkylene (which alkylene group is optionally unsaturated, optionally 
substituted by one or more lower alkyl groups and/or optionally interrupted 
by O or NR 26 ) 

R 14 and R 15 independently represent H pr lower alkyl or R 14 and 
5 R 15 , together with the nitrogen atom to which they are bound, form a 
heterocyclic ring 

R 16 and R 17 independently represent H or lower alkyl (which latter 
group is optionally substituted and/or terminated with one or more 
substituents selected from OR 6 , C(0)OR 9 , C(0)NR 22 R 23 and NR 24 R 25 ) or 
10 one of R 16 and R 17 may be Het or aryl, which latter two groups are both 
optionally substituted with lower alkyl 

R 5 , R 6 , R 7 , R e , R 9 , R 16 , R 19 , R 20 , R 22 , R 23 , R 24 and R 25 independently 
represent H or lower alkyl 

R ie and R 19 independently represent lower alkyl 
15 R 21 represents lower alkyl or aryl 

R 26 represents H, lower alkyl, aryl, C(0)R 27 or S(0) 2 R 28 

R 27 represents H, lower alkyl or aryl 

R 28 represents lower alkyl or aryl 

Het represents an optionally substituted four- to twelve-membered 
20 heterocyclic group, which group contains one or more heteroatoms 
selected from nitrogen, oxygen, sulpfur and mixtures thereof 

which compounds are referred to together hereinafter as "the compounds 
of the invention". 

25 

The term "aryl", when used herein, includes six- to ten-membered 
carbocyclic aromatic groups, such as phenyl and naphthyl, which groups 
are optionally substituted with one or more substituents selected from aryl 
(which group may not be substituted by any further aryl groups), lower 
30 alkyl, Het, halo, cyano, nitro, OR 6 , OC(0)R 7 , C(0)R 8 , C(0)OR 9 , 
C(O)NR 10a R 11a f NR l2a R 13a (wherein R 12a and R 13a independently represent 
R 12 and R 13 as hereinbefore defined, except that: (i) they do not represent 
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C(0)Het in which Het is substituted by one or more substituents that 
include one or more C(0)NR 1Ca R 11a and/or NR 12a R 13a groups; or (ii) they 
do not together represent C 3 . 7 'alkylene interrupted by NR 26 ) and 
S0 2 NR 14 R 15 . 

' i 

The term "Het", when used herein, includes four- to twelve-membered, 
preferably four- to ten-membered, ring systems, which rings contain one or 
more heteroatoms selected from nitrogen, oxygen, sulfor and mixtures 
thereof, and which rings may contain one or more double bonds or be 
non-aromatic, partly aromatic or wholly aromatic in character. The ring 
systems may be monocyclic, bicyclic or fused. Each "Het" group identified 
herein is optionally substituted by one or more substituents selected from 
halo, cyano, nitro, oxo, lower alkyl (which alky! group may itself be 
optionally substituted or terminated as defined- below), OR 6 , OC(0)R 7 . 
C(0)R 8 , C(0)OR 9 , C(O)NR 10a R 11a , NR 12a R 13a and S0 2 NR 14 R 16 . The term 
thus^ includes groups such as optionally substituted azetidinyl, pyrrolidinyl, 
imidazolyl, indolyl, furanyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, 
thiadiazolyl, triazolyl, tetrazolyl, oxatriazolyl, thiatriazolyl, pyridazinyl, 
morpholinyl, pyrimidinyl, pyrazinyl, pyridinyl, quinolinyl, isoquinolinyl, 
piperidinyl, pyrazolyl imidazopyridinyl and piperazinyl. Substitution at Het 
may be at a carbon atom of the Het ring or, where appropriate, at one or 
more of the heteroatoms. 

"Het" groups may also be in the form of an AAoxide. 

The heterocyclic ring that R 14 and R 15 (together with the nitrogen atom to 
which they are bound) may represent may be any heterocyclic ring that 
contains at least one nitrogen atom, and which ring forms a stable 
structure when attached to the remainder of the molecule via the essential 
nitrogen atom (which, for the avoidance of doubt, is the atom to which R 14 
and R 15 are attached). In this respect, heterocyclic rings that R 14 and R 15 
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" 

(together with the nitrogen atom to which they are bound) may represent 
include four- to twelve-membered, preferably four- to ten-membered, ring 
systems, which rings contain at least one nitrogen atom and optionally 
contain one or more further heteroatoms selected from nitrogen, oxygen 
5 a'nd/or sulfur, and which rings may contain one or more double bonds or 
be non-aromatic, partly aromatic or wholly aromatic in character. The term 
thus includes groups such as azetidinyl, pyrrolidinyl, imidazolyl, indolyl, 
isoazoyl, oxazoyl, triazolyl, tetrazolyl, morpholinyl, piperidinyl, pyrazolyl 
and piperazinyl. 

10 ' 

The term "lower alkyl" (which includes the alkyl part of alkylHet and 
alkylaryl groups), when used herein, means Ci- 6 alkyl and includes methyl, 
ethyl, propyl, butyl, pentyl and hexyl groups. Unless otherwise specified, 

15 alkyl groups may, when there is a sufficient number of carbon atoms, be 
linear or branched, be saturated or unsaturated, be cyclic, acyclic or, part 
cyclic/acyclic, and/or be substituted by one or more halo atoms. Preferred 
lower alkyl groups for use herein are C1.3 alkyl groups. Alkyl groups which 
R\ R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R e , R 9 , R 10 , R 11 , R 12 , R 13 , R 14 . R 15 . R ,$ . R 17 . R 18 » 

20 R 19 , R 20 , R 21 , R 22 , R 23 , R 24 , R 25 , R 26 , R 27 and R 28 may represent, and with 
which R\ R 2 . R 3 , R 4 , R 10 , R". R 12 , R 13 , R 16 . R 17 , aryl, alkylaryl, alkylHet 
and Het may be substituted, may, when there is a sufficient number of 
carbon atoms, be linear or branched, be saturated or unsaturated, be 
cyclic, acyclic or part cyclic/acyclic, be interrupted by one or more of 

25 oxygen, sulfur and optionally alkylated or optionally acylated nitrogen 
and/or be substituted by one or more halo atom. The terms "lower 
alkenyl" and "lower alkynyl", when used herein, include C 2 - 6 groups having 
one or more double or triple carbon-carbon bonds, respectively. 
Otherwise, the terms "lower alkenyl" and "lower alkynyl" are defined in the 

30 same way as the term "lower alkyl"- Similarly, the term "lower alkylene", 
when used herein, includes Ci-6 groups which can be bonded at two 
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places on the group and is otherwise defined in the same way as "lower 
alkyl". The term "acyl" includes C(0)-lower alkyl. 

The terms "alkylHet" and "alkylaryl" include d. 6 alkylHet and d. 6 alkylaryl. 
The alkyl groups (e.g. the C,. 6 alkyl groups) of alkylHet and alkylaryl may, 
when there is a sufficient number of carbon atoms, be linear or branched, 
be saturated or unsaturated, and/or be interrupted by oxygen. When used 
in this context, the terms "Hef and "an/I" are as defined hereinbefore. 
Substituted alkylHet and alkylaryl may have substituents on the ring and/or 
on the alkyl chain. 

Halo groups with which the above-mentioned groups may be substituted 
or terminated include fluoro, chloro, bromo and iodo. 

Compounds of general formula (I) can be represented by formulae IA and 
IB: 




(IA) (IB) 



wherein R\ R 2 , R 3 , r 4 and X are as defined hereinbefore. 

The pharmaceutically or veterinarily acceptable salts of the 
compounds of the invention which contain a basic centre are, for example, 
non-toxic acid addition salts formed with inorganic acids such as 
hydrochloric, hydrobromic, hydroiodic, sulphuric and phosphoric acid, with 
carboxylic acids or with organo-sulphonic acids. Examples include the HCI, 
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HBr, HI, sulphate or bisulphate, nitrate, phosphate or hydrogen phosphate, 
acetate, benzoate, succinate, saccarate, fumarate, maleate, lactate, 
citrate, , tartrate, gluconate, ' camsylate, '. methanesulphonate, 
ethanesulphonate, benzenesulphbnate, p-toluehesulphonate and pamoate 

5. salts. Compounds ol the invention can also provide pharmaceutical^ or 
veterinarily acceptable metal salts, in particular non-toxic alkali and . 
alkaline earth metal salts, with bases. Examples include the sodium, 
potassium, aluminium, calcium, magnesium, zinc and diethanolamine 
salts. For a review on suitable pharmaceutical salts see Berge et al . J. 

10 Pharm, Sci., 66, 1-19, 1977. 

The pharmaceutical^ acceptable solvates of the compounds of the 

invention include the hydrates thereof. 

■ • ' • . • ■ 

15 Also included within the scope of the compound and various salts of the 
invention are polymorphs thereof. 

A compound of the formula (I) contains one or more asymmetric 
carbon atoms and therefore exists in two or more stereoisomeric forms. 

20 Where a compound of the formula (I) contains an alkenyl or alkenylene 
group, cis (E) and trans (Z) isomerism may also occur. The present 
invention includes the individual stereoisomers of the compounds of the 
formula (I) and, where appropriate, the individual tautomeric forms thereof, 
together with mixtures thereof. Separation of diastereoisomers or cis and 

25 trans isomers may be achieved by conventional techniques, e.g. by 
fractional crystallisation, chromatography or H.P.LC. of a stereoisomeric 
mixture of a compound of the formula (I) or a suitable salt or derivative 
thereof. An individual enantiomer of a compound of the formula (I) may 
also be prepared from a corresponding optically pure intermediate or by 

30 resolution, such as by H.P.L.C. of the corresponding racemate using a 
suitable chiral support or by fractional crystallisation of the 
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diastereoisomeric salts formed by reaction of the corresponding racemate 
with a suitable optically active acid or base, as appropriate. 

All stereoisomers are included within the scope of the invention. 

A preferred group of compounds according to a further aspect of the 
invention, are compounds of formulae I, IA and IB as hereinbefore 
defined, wherein: 

R 1 represents H, lower alkyl, Het, alkylHet, or alkylaryl (which latter 
four groups are all optionally substituted and/or terminated with one or 
more substituents selected from cyano, lower alkyl, OR e , C(0)OR 9 or 
NR 12 R 13 ); 

R represents H, halo, lower alkyl, Het or a'ryl (which latter three 1 '■ 
groups are all optionally substituted and/or terminated with one or more 
substituents as defined hereinbefore, and preferably with NR 12 R 13 or 
S0 2 NR 14 R 15 ); 

R represents C r C 4 alkyl or C 3 -C 4 cycloalkyl which are optionally 
substituted and/or terminated with one or more substituents selected from 
halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R 8 , 
C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 and S0 2 NR 14 R 15 ); 

R 4 represents halo, cyano, nitro, C(0)R e , C(0)OR 9 , C(O)NR 10 R 11 , 
NR 12 R 13 , N[Y(0)R 17 ] 2 , NR 16 Y(0)R 17 , SOR 18 , S0 2 R 19 , C(0)AZ, lower alkyl, 
lower alkynyl, Het or aryl, which latter three groups are all optionally 
substituted and/or terminated with one or more substituents as defined 
hereinbefore; 

and wherein Y, A, Z, R 10 , R 11 , R 12 , R 13 , R 14 , R 15 , R 16 , R 17 , R 5 , 
R 6 , R 7 , R 8 , R s , R 18 , R 19 and Het are as herein before defined. 
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Further preferred compounds herein are those in which R 1 represents 
optionally substituted lower alkyl, more preferably lower alkyl, lower 
alkoxy-terminated lower alkyl, NR 12 R 13 -terminated lower alkyl, or N- 
5 morpholino-terminated lower alkyl. Alternatively, R 1 may represent a 4- 
piperidinyl or a 3-azetidinyl group, optionally substituted at the nitrogen 
atom of the piperidinyl group with lower alkyl or C(0)OR\ 

In such further preferred compounds of the invention, R represents 
10 C(O)NR 10 R 11 , NR 12 R 13 , lower alkyl optionally interrupted by one or more ot 
O, S or N, optionally substituted at N by lower alkyl or acyl, or optionally 
substituted aryl or Het. More preferably, when R 2 is interrupted lower 
alkyl, the interrupting atoms are one or more of O and lower alkylated-N 
and when R 2 is aryl, it is optionally substituted phenyl or pyridyl. 
15 , 

Particularly preferred compounds of the invention are those in which R 
represents C(O)NR 10 R 11 , NR 12 R 13 , C V4 alkyl optionally interrupted by O or 
N, optionally substituted at N by lower alkyl, optionally substituted phenyl, 
or optionally substituted pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, pyrazin-2- 
20 yl, pyrazol-4-yl, oxadiazol-2-yl, furan-2-yl, furan-3-yl, tetrahydrofuran-2-yl 
and imidazo[1 ,2-a]pyridin-6-yl. 

In the further and particularly preferred compounds of the invention, R 3 
may represent lower alkyl or cycloalkyl. Also, X is preferably 0. 

25 

Such further and particularly preferred compounds of the invention have 
R 4 representing halo, lower alkyl, lower alkynyl, optionally substituted Het, 
optionally substituted aryl, C(0)R e , C(0)AZ, C(0)OR 9 , C(O)NR 10 R 11 , 
NR 12 R 13 or NR 16 Y(0)R 17 . More preferred values for R 4 are C(0)R B (e.g. 
30 acetyl), halo (e.g. iodo), S0 2 R 19 (wherein R 19 represents lower alkyl) and 
C(O)NR 10 R 11 (e.g. where R 10 and R 11 independently represent H and 
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lower alkyl and/or one of R 10 and R 11 is lower alkoxy) or NHB, wherein B 
represents H, S0 2 CH 3 or C(0)Hel. 

Further preferred compounds of the invention 1 include those in which R* 
represents iodo, lower alkyl, lower alkynyl (which latter' two groups are 
substituted and/or terminated by C(0)OR s (wherein R £ represents H or 
C,. 6 alkyl)), N(H)Y(0)R 17 , N[Y(0)R 17 ] 2 , optionally substituted Het or 
NR 12 R 13 (wherein R 12 and R 15 together represent C 3 . 6 alkylene interrupted 
by O or N-S(0) 2 -(optionally substituted aryl)). 

Compounds of the invention that are more preferred still are include those 
in which R 4 - represents N(H)Y(0)R 17 (wherein R 17 represents Cm alkyl 
optionally substituted and/or terminated by C(0)OH or C(0)0-lower alkyl). 

Preferred compounds of the invention include the compounds of 
ExaYnples 1 to 87 described hereinafter (excluding the preparative 
examples). More preferred compounds include the compounds of 
Examples 1, 20, 22, 24, 32, 34, 44a, 44b, 44c, 63, 64, 65, 66, 67, and 85 
and the compounds of Examples 5, 16, 17, 21, 26, 29, 47, 48, 49, 50, 50a, 
51, 51a, 59, 68, 70, 71, 73, 74, 75, 77, 79, 80, 84, 86, 87, 89, 91, 92, 113, 
114, 116, 118- 128, 130-136, 138, 140, 143. 

Highly preferred compounds herein include the following: 

5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7H- 
pyrazolo[4,3-cdpyrimidin-7-one; 

5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro-7^ 
pyrazolo[4,3-c(]pyrimidin-7-one; 

5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7/+ 
pyrazolo[4,3-c(|pyrimidin-7-one; 

5-(2-Butoxy-5-iodo-3-pyridinyl)-2-[2-(4-morpholinyl)ethyl]-3-ethyl-2,6- 
dihydro-7tf-pyra20lo[4,3-cflpyrimidin-7-one; 
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/erf-Butyl 4-[5-(2-butoxy-5-iodo-3-pyridinyl)-3-ethyK7-ox6-6 f 7-dihydro -2H-. 

pyrazolo[4,3-c(]pyrimidin-2-yl]-1 -piperidinecarboxylate; 

/erf-Butyl (3-[5-(2-butoxy-5-iodo-3-pyridiriyl)-3-ethyl-7-oxo-6 l 7-dihydro -2H- 

pyra20lo[4,3-c(lpyrimidin-2-yl]-1-azelidinecarboxylat^; 

5-(2-Prop'oxy-5-iodo-3-pyridinyl)-3-ethyl-7-oxo-67-dihydro-2H-pyrazolo- 

[4 t 3-<^pyrimidin-5-yl]nicotinate; 

tert-Butyl [3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro- 
1H-pyrazolo[4 f 3-cdpyrimidin-1-yl]acetate; 

ferf-Butyl [3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro- 
2/-/-pyrazolo[4,3-G(lpyrimidin-2>yl]acelate; 
[3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyi)-7-oxo-6,7-dihydro-1H- 
pyrazolo[4,3-(/jpyrimidin-1-yl]acetic acid; 

[3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-c(ihydro-2H- ' 

■ .... , . - . „ 

pyrazolo[4,3-d]pyrimidin-2-yl]acetic acid; 

5- (2-Propoxy-5-iodo-3-pyridinyl)-1-methyt-3-propyl-1,6-dihydro-7H- 

\ . . 

pyrazolo[4,3-d]pyrimidin-7-one; • 

2-[2-(Dimethylamino)ethyl]-5-(2-ethoxy-5-iodo-3-pyridinyl)-3-ethyl-2,6- 

dihydro-7tf-pyrazolo[4,3-cdpyrimidin-7-one; 

6- Buloxy-5-[3-ethyl-2-(2-methoxyethyl)-7-oxo-6,7-dihydro-2H-pyrazolo[4,3- 
d]pyrimidin-5-yl]-A/-methoxy-A/-methylnicotinamide; 
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro- 

7H-pyrazolo[4,3-d]pyrimidin-7-one; 

5-[5-Acetyl-2-(2-methoxy-1-methylethoxy)-3-pyridinyl]-3-ethyl-2-(2- 
methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-o(!py"midin-7-one; 

5- (5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-1-(2-methoxyethyl)-1,6-dihydro- 

7H-pyrazolo[4,3-oflpyrinriidin-7-one; 

6- lsobutoxy-A/,/V-dimethyl-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2H- 
pyrazolo[4,3-cf]pyrimidin-5-yl)nicotinamide; 

5-(5-Glycoloyl-2-isobutoxy-3-pyridinyl)-2-melhyl-3-propyl-2,6-dihydro-7H- 
pyrazolo[4,3-d|pyrimidin-7-one; 
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5-(5-Acetyl-2-buloxy-3-pyridinyl)-2-(2-(dimethylamino)ethyl]-3-ethyl-2,6- 
dihydro-7H-pyrazolo(4,3-o(lpyrimiclin-7-one; . 

5-(5-Acetyl-2-butoxy-3-pyridinyl)-2-[2-(4-morpholjnyl)ethyl]-3-ethyl-2,6- 
dihydro-7H-pyrazolo[4,3-crjpyrimidin-7-one; 

5-(5-Acetyl-2-butoxy-3-pyridiyl)-2-|2-(4-piperidinyl)ethyl]-3-ethyl-2,6- 
dihydro-7H-pyrazolo[4,3-cflpyrimidin-7-one; 

tert-Butyl4-[2-(5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro- 

2/V-pyrazolo[4,3-c/)pyrimidin-2-yl)ethyl]-1-piperidinecarboxylate; 

5-(5-Acetyl-2-buloxy-3-pyridinyl)-3-ethyl-2-(1-methyl-4-piperidinyl)-2,6- 

dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 

[5-(5-Acetyl-2-propoxy-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro-1/-/- 

pyrazolo[4,3-c(]pyrimidin-1-yl]acetic acid; 

5- (1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4.3-cTjpyrimidin-5-yl)- 

6- propoxynicoiinonitrile; 

1 -Methyl-5-[2-propoxy-5-(1 H-tetrazol-5-yl).-3-pyridinyl]-3-propyl-1 ,6- 
dihydro-7H-pyrazoloI4,3-d]pyrimidin-7-one; 

5-[5-(3-Hydroxy-5-isoxazolyl)-2-propoxy-3-pyridinyl]-1-methyl-3-propyl-1,6- 
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 

5- (5-Amino-2-propoxy-3-pyridinyl)-1-methyl-3-propyl-1,6-dihydro-7Af 
pyrazolo[4,3-c(]pyrimidin-7-one; 

{[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1/y-pyrazolo[4 ( 3-(y]pyrimidin-5-yl)- 

6- propoxy-3-pyridinyl]amino}acetic acid; 

AA[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-a(lpyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]methanesulfonamide; 

A^[5-(1-Methyl-7-oxo-3-propyl-67-dihydro-l/+pyrazolo[4,3-c/lpyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]-3-oxo-p-alanine; 

({[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-c/|pyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]amino}sulfonyl)acetic acid; 

A/-[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]alanine; 
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5-{2-[2-(Dimethylamino^ 
cQpyrimidin-5-yl}-6-ethoxynicotinic acid; and 
5-{2-[2-(Dimethylamino)ethyl]-3^ 

(^pyrimidin*5-yl}-6-elhoxy-A/-methoxy-/V-methylnicotinamide. 

5 

An especially preferred group of compounds according to the present 
invention have the general formula (I) wherein: 

X represents O or NR 5 ; 
10 R 1 represents lower alkyl or alkylHtet, which are optionally 

substituted and/or terminated with one or more substituents selected from 
lower alkyl, or NR 12 R 13 ; 

R 2 represents lower alkyl, Het or aryl which are optionally 
substituted and/or terminated with one or more substituents as defined j 
15 hereinbefore; 

R 3 represents C r C 4 alkyl or C 3 -C 4 cycloalkyl which are optionally 
substituted and/or terminated with one or more OR 6 substitutents; 

R 4 represents halo, cyano, C(0)R 8 ; C(O)NR 10 R 1 \ NR 12 R 13 , 
NR 16 Y(0)R 17 , S0 2 R 19 or aryl, wherein said aryl group is optionally 
20 substituted and/or terminated with one or more substituents as defined 
herienbefore; 

and wherein Y, A, Z, R 10 , R 11 , R 12 , R 13 , R 16 . R 17 . R 5 » R 6 , R 8 > 
R 19 and Het are as herein before defined. 

25 The compounds of the invention may exhibit tautomerism. All tautomeric 
forms of the compounds of formulae I, IA and IB, and mixtures thereof, are 
included within the scope of the invention. 

The compounds of the invention may contain one or more chiral centres 
30 and therefore can exist as stereoisomers, i.e. as enantiomers or 
diastereomers, as well as mixtures thereof. The individual stereoisomers 



WO Ml/271 12 



15- 



PCT/J BOO/01 430 



of the compounds of formulae IA and IB, as well as any mixtures thereof, 
are included within the scope of the invention. Diastereoisomers may be 
separated using conventional techniques e.g. byfractional crystallisation 
or chromatography. The various stereoisomers may be isolated by 
Separation of a racemic or other mixture of the compounds using 
conventional techniques e.g. fractional crystallisation or HPLC. The 
desired optical isomers may be prepared by reaction of the appropriate 
optically active starting materials under conditions which will not cause 
racemisation or epimerisation. Alternatively, the desired optical isomers . 
may be prepared by resolution, either by HPLC of the racemate using a 
suitable chiral support or, where appropriate, by fractional crystallisation of 
the diastereoisomeric salts formed by reaction of the racemate with a 
suitable optically active acid or base. All stereoisomers are incjuded within 
the scopie of the invention. * ' 

Also included within the scope of the invention are radiolabeled 
derivatives of compounds of formulae I, IA and IB which are suitab'le for 
biological studies. 

The present invention additionally provides compounds of the general 
formulae (IA) and (IB) or a pharmaceutical^ or veterinarily acceptable 
salts and/or solvates thereof, wherein 
X represents O or NR 5 

R 1 represents H, lower alkyl, Het, alkylHet, aryl or alkylaryl, which 
latter five groups are all optionally substituted and/or terminated with one 
or more substituents selected from halo, cyano, nitro, lower alkyl, 
halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R e , C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 
and S0 2 NR 14 R 15 

R 2 represents H, halo, cyano, nitro, OR 6 , OC(0)R 7 , C(0)R 8 , 
C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 , S0 2 NR 14 R 15 , lower alkyl. Het, alkylHet, 
aryl or alkylaryl, which latter five groups are all optionally substituted 
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and/ o, ^ wi,h one o, m0 ,e ***** 

oyano ni.ro, lower a,Kyl, ha,o(,owera,ky„, ^ ' 0C <°> R ' C( ° )R ' 

C(0)OR 9 . CfONR'W, NR"B' 3 and SO.NB'-R' . 

r= represents H, (owe- a.ky.. a,ky,He, o, alky,aryl. which latter three 
g ,oups are all optionally substituted and/o, ,e,m,na,ed with one o, rnore 
Llents se,ec,ed „om halo, oyano, nitro, tower r*y — 
OR 6 , OC«0,R', C(0,R», C.O.OR 9 C<0,NR'°R", NR"R 

R 4 represents H, halo, oyano, ni.ro, h a,o(lowera,yl), OR 00 0,R , 
C,0)R» C(O)0R 9 C(0)NR'°R", NR 12 R , NR«Y«0)R , SOR . 
, 9r2 o C(0)az , loweI alkyl , ,owe. alkenyl, lower alkynyl, He,, alky.Het 
; « wbich lane, seven g,oups are a, op„ona„y sub*ted 
air ,ermina,ed with one o, .ore stents seteote ro ha*, 
oyano, ni„0. lowe, alkyl, .atodoweralkyl). 0*°, °C<0)R , CO)R , 
,,„„! C(0)NR ,0 R". NR' 2 R 13 and SOjNR'V 5 
C< ' V ieplnts 0 or S,0>: wherein one *R« and „« is no, present 

when Y is S(0) 

A represents lower alkylene 

Z represents OR 6 , halo, He, or aryl, whioh latter two groups are bo h 
option* substituted with one or more substituents se,ee»d from ha£ 
o ano, ni.ro. lower alky,. ha,o(,owe, a IM>. OR 6 , OC(0)R , C(0)R , 
C(0)OR 8 . C(0)NR»R", NR'V 6 and S0 2 NR"R' 

R 5 . R 6 , R'. R e . R 9 . R' 8 . R 19 and R 20 independently represent H or 

'^'^'and B« independen„y represent H or lower alky,, whioh ,a«er 
gr0 up is optional* substituted and/or termina.ad with one or more 
Ilents seteoted „om balo, oyano, nitro, .owe, £ h-J-JJ 
OR 6 , COR 6 , C ( 0,OR 6 . C(0,NR "H" MR B - 



15 



20 



25 



or Hetor aryl ^ — with one or more o, said^e^en 
30 g,oups o, one o, R» and R» may be ,ower alkoxy, am,no o Ha,, wb,oh 
,a„e, »o groups are both op,ional„ substituted with lower a,kv, 
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R and R " independently represent H or lower .alkyl or one of R 12 

13 ■ 

or R may be C(0)-lower alkyl or C(0)Het in which Het is optionally 
substituted with lower alkyl • 

R 1 " and R 15 independently /epresent H or lower alkyl or R u and R 15 , 
together, with the nitrogen atom to which they are 'bound, form a 
heterocyclic ring 

R 16 and R 1 ' independently represent H or lower alkyl or one of R 16 
and R may be Het or aryl, which latter two groups are both optionally 
substituted with lower alkyl 

Het represents an optionally substituted four to twelve membered 
heterocyclic group, which may be aromatic or non-aromatic, which may 
contain one .or more double bonds, which may be mono- or bi-cyclic and 
which contains one or more heteroatoms selected from N, S aqd O 

Preparation 

According to a further aspect of the invention there is provided processes 
for the preparation of compounds of the invention, as illustrated below. 

The following processes are illustrative of the general synthetic procedures 
which may be adopted in order to obtain the compounds of the invention: 

1. Compounds of formulae I, IA and IB may be prepared by cyclisation 
of corresponding compounds of formulae II, IIA and MB, respectively: 

O 

II 
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HA . 116 

wherein R\ R 2 , R 3 , R' and X are as defined previously for compounds of 

formulae I, IA and IB. 

This cyclisation may be accomplished underbasic neutral or acidic 
condi.ions using known methods to, pyrim-done ring formation. 
P,e.e,ab.y. the cyclisation is performed under basic conditions us.ng an 
alkali meta, sal. ot an atcohoi o, amine, such as sodium e.hoxide, 
potassium ferf-bu.oxide. cesium carbonate or potassium 
b is<,nme.hy,s,,yl)amide. in the presence ot a suitabte alcoholic so vent, 
such as ethanol, lor example a. reflux temperature (or, if pedormed m a 
sealed vessel, a. greater than reflux temperature). The skil.ed person w„, 
appreciate .ha, when X represents O and an. afcoho, is selected as 
solvent, an appropriafe afcoho, of formula R*OH, or a sfericalty h,n ered 
afcohol, e.g. 3-mefhy, pen.an-3-ol. may be used if if is intended fo m,t,ga.e 
alkoxide exchange at the 2-position of the pyrid.n-3-yl. 

Compounds of formulae If, HA and .IB may be prepared by reaction of 
20 corresponding compounds of formu.ee HI. IMA and MB. respective.,: 
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H,N 




O 



R 



N 



H 2 N 




H 2 N 



N 



N 



N— R 1 



R' 



MIA 1MB 

wherein R 1 and R 2 are as defined previously for compounds of formulae II, 
HA and MB, with a compound of formula IV or a carboxylic acid derivative 



thereof: 



OH 



A U 

if 

R 
IV 

wherein R 3 , R 4 and X are as defined previously for compounds of formula 
II, IIA and IIB. 



This coupling reaction may be achieved by conventional amide bond 
forming techniques which are well known to those skilled in the art. For 
example, an acyl halide (e.g. chloride) derivative of a compound of formula 
IV may be reacted with a compound of formula III, IIIA or IIIB in the 
presence of an excess of a tertiary amine, such as triethylamine or 
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pyridine, optionally in the presence of a suitable catalyst, such as 4- 
dimethylaminopyridine, in a suitable solvent such as dichloromethane or 
THF, at a temperature of about 0°C to room temperature. 

5 A variety of other amino acid coupling methodologies may be used to 
couple the compounds of formulae III, IMA or IIIB with the compound of 
formula IV. For example, the acid of formula IV or a suitable salt thereof 
(e.g. sodium salt) may be activated with an appropriate activating reagent, 
e.g. a carbodiimide, such as 1,3-dicyclohexylcarbodiimide or 1-(3- 

10 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride optionally in the 
presence of 1-hydroxybenzotriazole hydrate and/or a catalyst such as 4- 
dimethylaminopyridine; a halotrisaminophosphonium salt such as bromo- 
tris(pyrrolidinyl)phosphonium hexafluorophosphate; a suitable pyridinium 
salt such as 2-chloro-i -methyl pyridinium chloride; or another suitable ' 

15 coupling agent such as <>(7-a2abenzotriazol-1-ylj-A/,N,/V,/V-tetramethyl- 
uronium hexafluorophosphate (HATU). Either type of coupling reaction 
may be conducted in a suitable solvent such as dichloromethane, 
tetrahydrofuran or A/,A/-dimethylformamide, optionally in the presence of a 
tertiary amine such as /V-methylmorpholine or /V-ethyldiisopropylamine (for 

20 example when either the compound of formula III, IIIA or IIIB, or the 
activating agent is presented in the form of an acid addition salt), at from 
about 0°C to about room temperature. Preferably, from about 1 to 2 
molecular equivalents of the activating reagent and from 1 to 3 molecular 
equivalents of any tertiary amine present may be employed. 

25 

Alternatively, the carboxylic acid function of IV may be activated using an 
excess of a reagent such as A/./V-carbonyldiimidazole in an appropriate 
solvent, e.g. ethyl acetate, dichloromethane or butan-2-one, at from about 
room temperature to about 80°C, followed by reaction of the intermediate 
30 imidazolide with either a compound of the formula III, IIIA or IIIB at from 
about 20°C to about 90°C. 
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In a further variation, a compound of formula I, IA or IB, as defined 
previously, may be formed in a. one-pot procedure by coupling a 
compound of formula III, IIIA or.HIB with the ,acyl chloride derivative of 
formula ,1V and by cyclising the resultant intermediate compound of 
formula II, HA or MB, using the methods as described previously. The one- 
pot procedure may further involve an in-situ coupling and cyclisation 
reaction to form a compound of formula I, IA or IB. Preferably, pyridine 
may serve as an acid scavenger and as the solvent for the in-situ coupling 
and cyclisation reaction. 

According to preferred processes of the present invention, a compound of 
formula I, IA or IB, as defined previously, may be formed in a one-pot 
procedure as defined hereinbefore, by coupling ^Compound of formula III, 
IIIA or 1MB with an acid derivative of formula IV and by cyclising the 
resultant intermediate compound of formula II, I1A or IIB, using the 
methods as described previously wherein the acid derivative of formhla IV 
is formed from an ester of general formula (XXX) which itself is prepared 
either from a compound of general formula (XXXI) which is obtained from 
a compound of general formula (XXXII): 




XXX 
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10 



15 




XXXII 

■or wherein IV is formed directly from a compound of general formula . 
(XXXII) wherein R p is C, to C 6 alkyl, preferably methyl or ethyl and wherein 
R Q is a halogen, selected from CI, Br and I, and is preferably I. 'These 
preferred processes according to the present invention are exemplified 
herein in Preparations 37, 56, 57, 58, 59, 61 and Example 129 herein. It 
is to be understood that the direct formation of IV from (XXXII) is the most 
preferred route. 

In the above preferred processes preferred compounds of formulae (IV), 
(XXX) (XXXI) and (XXXII) are used wherein R 3 is lower alkyl, preferably 
C 2 to C 4 . X is O. R° is a halogen, preferably Br or I, R P is a protecting 
group for an acid and is preferably a lower alkyl group such as methyl or 
ethyl or t-butyl, and R 4 is acyl, preferably acetyl. 

Compounds of formulae II, HA and IIB may alternatively be prepared by 
alkylate of corresponding compounds of formulae XX..., XX.I.A or XX..IB, 
respectively, as defined hereinafter, for example under conditions such as 
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those described hereinafter in respect of the preparation of compounds of 
formulae I, IA and IB (see process 5). 

2. Compounds of formulae I, IA and IB, in which R ? represents 
5 C(O)NR 10 R 11 , and R 10 and R 11 are as defined previously for compounds of 
formulae I, IA and IB, may be prepared by reaction of corresponding 
compounds of formulae I, IA and IB, in which R J represents C(0)OH (or e 
carboxylic acid derivative thereof) with a compound of formula HNR 10 R n . 
in which R 10 and R 11 are as previously defined for compounds of formulae 
io I, IA and IB. 

This reaction may be accomplished using analogous amide bond forming 
techniques to those previously described for compounds of formulae II, HA 
and MB. 

Compounds of formulae I, IA and IB, in which R 2 represents C(0)OR 9 , 
may be prepared by cyclisation of corresponding compounds of formulae 
VI, VIA and VIB, respectively: 



.0 




20 
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H 2 N 





,9alk 



VIB 

VIA 

wherein R 1 R 3 , R< and X are as delined previously lor compounds ot 
formulae I, >A and IB, and R 9alk represents an optionally substituted lower 
alky, group! as def.ned hereinbefore, to.lowed by removal of the a.kyl 
5 group R 9alk (H required) by hydrolysis and/or (it required) exchange wrth a 
further optionally substituted alkyl group. 

Typically, the cyclisation reaction is accomplished using analogous 
■ • methods to those previously described for compounds of formulae II, HA 
io and IIB. 

Compounds of formulae VI. VIA and VIB may be prepared by reaction of 
corresponding compounds of formulae VII, V.IA and V..B, respectively: 




H 2 N 



OR 93 " 



15 



VII 
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0 



O 



H 2 N 



H 2 N 




H 2 N 



H 2 N 



0 pSaa: 



O 



O 



VIIA 



VIIB 



wherein R 1 and R 9alk are as defined previously for compounds of formulae 
VI, VIA and VIB, with a compound of formula IV as defined hereinbefore. 
The reaction may be accomplished using analogous amide coupling 
conditions to those described previously in relation to compounds of 
formulae II, MA and IIB. 



Compounds of formulae I, IA and IB, in. which R 4 is, for example, lower 
alkoxycarbonyl (such as methoxycarbonyl), lower alkynyl (such as 
acetylenyl), lower acyl (such as acetyl), Het or aryl, which latter four 
groups are optionally substituted, may be. prepared by reaction of 
corresponding compounds of formulae VIII, VINA and VIIIB, respectively: 



O 




L 



VIII 
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L L 

VIIIA VIIIB 



wherein L is a leaving group, such as halo, preferably bromo or iodo, and 
R\ R 2 , R 3 and X are as previously defined for compounds of formulae I, IA 
and IB, with a compound containing a group R 4a which is capable of 

5 exchanging for L. R 48 may be lower alkoxycarbonyl (such as 
methoxycarbonyl), lower alkynyl (such as acefylenyl), lower acyl (such as 
acetyl), Het, aryl (which latter four groups are optk)nally substituted), or, , ... 
alternatively, R 43 may be a group that is equivalent to (e.g. a tautomer of) 
any of the latter five groups. Conventional coupling chemistry, 

io carbonylation chemistry or halogen metal exchange may be used in this 
reaction. In addition to the process conditions described in the processes 
hereinafter, suitable coupling conditions include: 

(a) so-called "Suzuki" conditions (e.g. 1.2 eq. of boronic acid, 2 eq. of 
K 2 C0 3 and 0.1 eq. of Pd(PPh 3 )4, refluxing in an approximately 4:1 

15 mixture of dioxane:water, or 2.5 to 3 eq. of CsF, 0.05 to 0.1 eq. of 

Pd 2 (dba) 3 and 0.01 to 0.04 eq of P(o-tol) 3 , refluxing in DME); 

(b) so-called "Stille" conditions (e.g. 1.5 eq. of stannane, 10 eq. of LiCI, 
0.15 eq. of Cul, and 0.1 eq. of Pd(PPh 3 ) 4 , refluxing in dioxane, or 5 
eq. of stannane, 3.6 eq. of Et 3 N, Pd 2 (dba) and P(o-tol) 3 , refluxing in 

20 MeCN); 

(c) so-called "Heck" conditions (e.g. 2 eq. of a source of an acyl anion 
equivalent (such as butyl vinyl ether), 1.7 eq. of Et 3 N and catalytic 
amounts of Pd(OAc) 2 and P(o-tol) 3 , in MeCN at between room 
temperature and reflux); or 
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(d) so-called "Sonogashira" conditions (lor example as described in 
Synthesis 1980, 8, 627, such as 1.5 to 5 eq. of a terminal alkyne and 
0.024 to 0.03 eq. of Pd(PPh 3 ) 2 CI? / Cul, in Et 3 N and MeCN at 
between room temperature and 60°C). 

Ce) Ni-catalysed conversion of an aryliodide to an S-linked isothiourea 
derivative which can be further transformed to a sulphoxide or a 
sulphone. Such conditions are described, for example, in Chemistry 
Letters, 1998, pi 979. 

Suitable carbonylation conditions, include reaction of a compound of 
formula VIII, VIIIA or VIIIB in which L represents halo with an appropriate 
palladium catalyst system (e.g. palladium(ll) acetate combined with 1,2- 
bis(diphenylphosphino)propane (DPPP)) under an atmosphere of carbon 
monoxide (e.g. at a pressure of around 482,6' kPa (70 psi)) in the 
presence of an excess of a lower alkyl alcohol (e.g. methanol), an excess 
Of a\ tertiary amine base (e.g. Et 3 N), and optionally in the. presence of a 
suitable solvent (e.g. dimethylsulfoxid.e). ' 

Group R 4 * may be a group R 4 , as defined in formulae I, IA and IB. 
Alternatively, R 4a may be converted to a group R 4 or to another group R 4 
using conventional chemical techniques. Examples of such conversions 
of groups R 4a to R 4 and interconversions of groups R 4 are given in the 
Examples set out hereinafter. 

Compounds of formula VIII, VIIIA and VIIIB may be prepared from 
corresponding compounds of formulae X, XA and XB, respectively: 
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♦ 



wherein R 1 , R 2 , R 3 and X are as previously defined for compounds of 
5 formulae VIII, VIIIA and VIIIB, using methods known to those skilled in the 
art for converting an amino group to an L group, in which L is as previously 
defined for compounds of formulae VIII, VIIIA and VIIIB. L may be Hal, 
wherein Hal is iodo, bromo or chloro. For example, compounds of 
formulae VIII, VIIIA and VIIIB in which L is iodo may be prepared by 
10 reacting a corresponding compound of formula X, XA or XB with about a 4 
to 5-fold excess of butyl nitrite in diiodomethane. 

Compounds of formulae X, XA and XB may be prepared by cyclisation of 
corresponding compounds of formulae XI, XIA and XIB, respectively: 



WO 01/27112 



PCT/IBIHI/0143II 



-- 29- 




NH, 

XI 




XIA XIB 



wherein R 1 , R 2 , R 3 and X are as previously defined for compounds of 
5 formulae X, XA and XB. This cyclisation may be carried out using similar 
techniques to Ihose described hereinbefore for the preparation of 
compounds of formulae II, IIA and IIB, but it is preferably base mediated. 
Compounds of formulae XI, XIA and XIB may be prepared by the 
reduction of corresponding compounds of formulae XII, XIIA and XI IB, 
10 respectively: 
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N0 2 

XII 




XIIA X1IB 



wherein R 1 , R 2 , R 3 and X are as defined previously for compounds of 
formulae XI, XIA and XIB, by conventional techniques, such as catalytic 
hydrogenation. Typically, the hydrogenation may be achieved using a 
Raney® nickel catalyst in a suitable solvent such as ethanol at a hydrogen 
pressure of about 150 kPa to 500 kPa, especially 345 kPa, at from about 
40°C to about 50°C. 

Compounds of formulae XII, XIIA and XIIB may be prepared by reaction of 
corresponding compounds of formulae III, IIIA and IIIB as defined 
hereinbefore, with a compound of formula XIII: 
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NO ? 
XIII 



wherein FT and X are as previously defined for compounds of formulae 
XII, XIIA and XIIB. The reaction may be achieved using analogous amide 
bond forming techniques to those previously described for compounds of 
formulae II, IIA and MB. 

Compounds of formulae X, XA and XB may alternatively be prepared by 
. reduction of corresponding compounds of formulae XIII, XIIIA and XIIIB 
respectively: 




N0 2 

XIII 
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wherein R 1 R 2 R 3 and X are as previously defined for compounds of 
formulae X, XA and XB. This reduction may be performed under a vanety 
of reaction conditions, for example by catalytic hydrogenat.on (for example 
using- 10% Pd/C in an a.cohol, such as ethanol, at 60 ps. 

5 (415 kPa) H 2 pressure and room temperature; or Raney® nickel .n a 
suitable solvent such as ethanol at a hydrogen pressure of about 150 kPa 
to 500 kPa, especially 345 kPa, and at from about 40°C to about 50°C) or 
by transition metal catalysed reduction (e.g. at around room temperature 
in the presence of iron powder (e.g. 7 eq.) in acetic acid, or T.CI 3 (e.g. 

io 9 eq.) in acetic acid). 

Compounds of formulae XIII, XIIIA and XII.B may be prepared by reaction 
of a compound of formula XIIIC, 



XR 3 NH 




XIIIC 

15 or preferably, a carboxy.ic acid addition salt thereof (e.g. an acetate or a 
formate), wherein X and R 3 are as previously defined for compounds of 
formulae XIII, XIIIA and XIIIB, with either: 

(a) a corresponding compound of formula III, IIIA or formula IIIB. as 
defined hereinbefore; or 
» (b) a corresponding compound ol formula XVII. XVIIA o, formula XVIIB, as 

defined hereinafter, 
in both cases under conditions such as those described herein. Such 
reactions may be carried out, for example, using 1.0 to 1.1 equivalents ol 
the amidine compound ot formula XIIIC, for example by -elluxing ,n 3- 
25 methyl-3.pentanol (e.g. for about 2.5 to 3 hours). 
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Compounds of formula XIIIC may be prepared from, the corresponding 
cyanopyridine under conditions well known to those skilled in the art. 

Compounds of formulae XIII, XIIIA and XIIIB in which FT represents lower 
alkyl (which alkyl group is branched and unsaturated at 'the carbon atom 
that is attached to the rest of the molecule), lower alkoxycarbonyl, 
NR 12 R 13 , cyano, aryl or Het (which Het group is either aromatic or is 
unsaturated at the carbon atom that is attached to the rest of the 
molecule) may alternatively be prepared from corresponding compounds 
of formulae XIIID or XIIIE, respectively: 




\ NO 




XIIID 



XIIIE 



wherein Hal represents CI, Br or I, preferably I and especially Br, and R 1 , 
R and X are as previously defined for compounds of formulae XIII, XIIIA 
and XIIIB, for example as described hereinafter for preparation of 
compounds of formulae I, IA and IB (see process 6 below). In addition to 
the process conditions described in process 6 below, suitable coupling 
conditions include: 

(a) so-called "Suzuki" conditions (e.g. 1.2 eq. of boronic acid, 2 eq. of 
K 2 C0 3 and 0.1 eq. of Pd(PPh 3 ) 4 , refluxing in an approximately 4:1 
mixture of dioxane:water, or 2.5 to 3 eq. of CsF, 0.05 to 0,1 eq. of 
Pd 2 (dba) 3 and 0.01 to 0.04 eq of P(o-tol) 3 , refluxing in DME); 

(b) so-called "Stille" conditions (e.g. 1.5 eq. of stannane, 10 eq. of LiCI, 
0.15 eq. of Cul, and 0.1 eq. of Pd(PPh 3 ) 4 , refluxing in dioxane, or 5 
eq. of stannane, 3.6 eq. of Et 3 N, Pd 2 (dba) and P(o-tol) 3f refluxing in 
MeCN); 



WO 01/27112 PCT/I BOO/111 430 

- 34 - 

(c) so-called "Heck" conditions (e.g. 2 eq. of a source of an acyl anion 
equivalent (such as butyl vinyl ether), 1.7 eq. of Et 3 N and catalytic 
amounts of Pd(OAc) 2 and P(o-tol) 3T in MeCN at between room 
temperature and reflux); or • 
5 (,d) so-called "Sonogashira" conditions (for example as described in 
Synthesis 1980, 8, 627, such as 1.5 to 5 eq. of a terminal alkyne and 
0.024 to 0.03 eq. of Pd(PPh 3 ) 2 CI ? / Cul, in Et 3 N and MeCN at 
between room temperature and 60°C). 

io Suitable carbonylation conditions, include reaction of a compound of 
formula XIIID or XIIIE with an appropriate palladium catalyst system (e.g. 
palladium(II) acetate combined with 1,2-bis(diphenylphosphino)-propane 
(DPPP)) under an atmosphere of carbon monoxide (e.g. at a pressure of 
"" airbund 482.6 kPa (70 psi)) in the presence of an excess of a lower alkyl 

is alcohol (e.g. methanol), an excess of a tertiary amine base (e.g. Et 3 N), 
and x optionally in the presence ot a suitable solvent (e.g. 
dimethylsulfoxide). 

Compounds of formula XIIID and XIIIE may be prepared by halogenation 
20 of corresponding compounds of formulae XIIIF and XIIIG, respectively: 




XIIIF XIIIG 
wherein R 1 , R 3 and X are as hereinbefore defined, under conditions known 
to those skilled in the art (e.g., for bromination, at between room 
temperature and reflux in the presence of acetic acid as solvent, 1.5 to 
25 2.0 eq. of bromine and e.g. 1 .5 to 2.0 eq. of sodium acetate). 
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Compounds of formulae XIII, XIIIA and XIIIB may be prepared by coupling 
corresponding compounds of formulae XVII, XVIIA and XVIIB, 
respectively: 




. XVIIA XVIIB 
wherein R 1 and R 2 are as previously defined for compounds of formulae 
XVI, XVIA and XVIB and R 17 represents a lower (e.g. alkyl) group, 
with a compound of formula XIIIC. 

5. Compounds of formulae I, IA and IB in which R 1 represents lower 
alkyl, Het, aryl, alkylHet or alkylaryl (which latter five groups are all 
optionally substituted as defined hereinbefore in respect of R 1 ) may be 
prepared by alkylation of corresponding compounds of formulae XXIIA or 
XXIIB, respectively (which the skilled person will appreciate are different 
tautomeric forms of the same compound): 
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XR 3 HN 




XXIIB 

XXIIA 

whetein R> R 3 , R' and X are as ptevtously de.,ned lo, compounds of 
1 1! ,, ',A and ,B. -o, example by ,eac ti on under courts Known to 
those skilled in !he art with a compound of formula ^ ^ ^ 
repre sen,s lowe, alKyl, He., aryl, alKylHe, o, atKylaryl ,wh,ch lafte ,,v 
9 ,„ups a,e a,, option* substituted as de.tned heteinbefote ,n tespec. o 
£ and L and He, ate as heteinbefote. defined. The.,K,„ed petson w I 
appteciate that compounds o, formulae XX„A and XX„B ate. tespeCvefy, 
compounds of fotmulae I. IA and IB in which R teptesents H. 

Compounds of formufae XXHA and XXUB may, be prepared by cyc,*a«on 
^corresponding compounds of — XXUIA and XXftfB, respeCvely. 




H 2 N 



XR 3 Q 




15 



R 4 

R 4 

XXIIIB 
XXIIIA 

wherein R 2 R 3 , R< and X are as he-einbefore defined, to, example under 
ITIs epuivalen, or ana,o 9 ous to those descry hereinbefore ,n 
re spec. o, the ptepatafion o, compounds of formulae .. .A and ,B. 
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6. Compounds of formulae I, IA and IB, in which R 2 represenls 
optionally substituted lower alkyl (which alkyl group is branched and 
unsaturated at the carbon atonvtha.1 is attached to the rest of the 
molecule), NR 12 R 13 , cyano, aryl or Het (which Het group is either aromatic 
or unsaturated at the carbon alom thai is attached to the rest of the 
molecule), may be prepared by cross-coupling of corresponding 
compounds of formula XXIV, XXIVA and XXIVB: 

0 




XXIV 




XXIVA 




XXIVB 



wherein Hal, R 1 , R 3 , R 4 and X are as hereinbefore defined, using a 
compound of formula 

R 2a M 

wherein R 2a represents optionally substituted lower alkyl (which alkyl group 
is branched and unsaturated at the carbon atom that is attached to M) 

12 13 

NR R , cyano, aryl or Het (which Het group is either aromatic or 
unsaturated at the carbon atom that is attached to M), R 12 and R 13 are as 
hereinbefore defined and M represents an optionally substituted metal or 
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boron group, which group is suitable lor cross-coupling reactions, tor 
example a trialkylstannane (e.g. tri-n-butylstannane), a dialkylborane (e.g. 
diethylborane), a dialkoxy borane, . a dihydroxyborane, lithium, a 
halomagriesium, a halozinc, copper, a halomercury, in the presence ot an 

• i 

5 appropriate catalyst system (e.g. a palladium or nickel catalyst). 

The cross-coupling reaction is preferably carried out in the presence of a 
base (e.g. potassium carbonate, cesium fluoride or triethylamine), 
preferably in excess. Those skilled in the ah will appreciate that the type 
io ot catalyst that is employed will depend on factors such as the nature of 
the M group, the substrate that is employed etc. 

Typical procedures that may be employed include those described 
" hereinafter. In a further typical procedure, a compound of lormula R 2a M 
15 may be used, in which M is halozinc. Such a compound may be prepared 
by fraction ol a compound R 2 Hal, where Hal and R 2 are as hereinbefore 
defined, with an alkyllithium (e.g. n-butyllithium) at a temperature of 
between -78°C and room temperature, in a suitable solvent (e.g. THF), 
and the resultant solution is then treated with Zn(ll)CI 2 (solution in ether) 
20 and the resultant solution is treated with a compound of formula XXIV, 
XXIVA or XXIVB in the presence of a palladium catalyst (e.g. 
tetrakis(triphenyl-phosphine)palladium(0.)) in a suitable solvent (e.g. THF). 
The reaction may be carried out at from room temperature to reflux 
temperature. 

25 

Suitable coupling conditions also include so-called Suzuki and Stille 
conditions such as those described hereinbefore in respect of preparation 
of compounds of formulae XXIII, XIIIA and XIIIB. 

30 The skilled person will appreciate that compounds of formulae I, IA and IB 
in which R 2 represents lower alkyl that is branched, but not unsaturated, at 
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the carbon atom that is attached to the rest of the molecule may be 
prepared by in this way, provided that the corresponding compound of 
formula I, IA or IB in which the corresponding B ? group is unsaturated is 
subsequently hydrogenated under conditions known to those skilled in the 
an. 



Compounds of formulae XXIV, XXIVA and XXIVB may be prepared by 
cyclisation of corresponding compounds of formulae XXV, XXVA and 
XXVB, respectively: 




XXVA XXVB 

in which R 1 , R 3 , R 4 , X and Hal are as hereinbefore defined, for example 
under analogous reaction conditions to those described hereinbefore for 
compounds of formulae II, IIA and IIB. 
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Compounds o. lormulae XXV, XXVA and XXVB may be prepared 
analogous to methods described herein, lor example coupling of a 
compound o. formula IV, as hereinbefore defined, .0 an appropria.e 4- 
amino.3.halopy.a 2 o,e- 6 -ca,boxamide, which py,a 2 o,e compound may, ,n 
lu ,n, be prepared by halogena.ron of a corresponding ^'^'^ 
carboxamtde, under condi.rons which are well known to those sxrlled ,n the 



art. 



Compounds ol formulae XXKf, XXIVA and XXIVB may alternatively be ■ 
, p,epared from correspond^ compounds o, formulae XXVI, XXVIA and 
XXVIB, respectively: 




XXVI 



15 



V 




XXVIA XXV ' B 
wherein X, Ha,, R< and R* are as hereinbefore defined, lo, example as 
described hereinbefore lor preparation of compounds of formulae IA and 
IB from compounds o. formulae X, XA and XB (via compounds o. formulae 
VIII, VIIIA and VIIIB; see process 4 above). 



WO 01/27112 



PCT/IBiMi/oi-130 



-A) - 



Compounds of formulae XXVI, XXVIA and XXVIB may be prepared via 
routine techniques (for example, reduction of corresponding nitropyridine 
compounds of formulae XIIID and XIIIE as defined herein, respectively, 
using for example the methods for the reduction of compounds of 
formulae XXII, XIIA and XIIB as described herein). 

7. Compounds of formulae I, IA and IB in which R ? represents lower 
acyl (e.g. acetyl), lower alkoxycarbonyl (e.g. methoxycarbonyl) or lower 
alkynyl may be prepared by a cross-coupling reaction between 
corresponding compounds of formulae XXIV, XXIVA and XXIVB, 
respectively, as defined above, and a reagent or reagents capable of 
delivering the lower acyl, lower alkoxycarbonyl or lower alkynyl group (or 
groups equivalent to (e.g. tautomers of), these). Suitable cross-coupling 
conditions include 'the Heck, Sonogashira and palladium-catalysed 
carbonylation conditions described at process 4 above. 

Compounds of formulae III, IHA and IIIB, IV, VII, VIIA and VMB, XIII, XIIIF 
and XIIIG, XXIII, XXIIIA and XXIIIB, compounds of formulae HNR 12 R 13 , 
R a M, R 3 OH, and R 1a -L, other compounds mentioned hereinbefore, and 
derivatives thereof, when not commercially available or not subsequently 
described, may be obtained either by analogy with the processes 
described hereinbefore, or by conventional synthetic procedures, in 
accordance with standard techniques, from readily available starting 
materials using appropriate reagents and reaction conditions. 

Substituents on the aryl and Het groups in Ihe above-mentioned compounds 
may be introduced, and interconverted, using techniques which are well 
known to those skilled in the art. 
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The skilled person will also appreciate .ha, various standard subs.i.uen. o, 
tunctiona, group inlercohversions and .rans.orma.ions wi.hin certain 
compounds o. formulae ,. IA and IB will provide ofhe, compounds o 
formulae I, IA and IB. For example, when X is NR , .he compounds o 
s lormulae ,. IA and IB in which X is O may be .reated wi,h an excess o 
r3r^nh or a sui,able acid addiUon sal. .he.eol, in the presence ol an 
excess o, a stericatly hindered amine in a suitable solven,. Typically, 
R 3 R *NH is used as the l.ee base with about a 3-told excess (over the 
substrate, ol po.assrum bis<»ime,h y ,si,y,)amide (KHMDS) m 
,o dimefhyl.ormamide (DMF) as solven, a, abou, ,00*C. 

excess o. R 3 R b NH may be used as .he solvent and .he reac.ion conducted 
in the presence o. abou. a 50% excess ol coppe.(ll) sutla.e at up to .he 
re „ux ,empe,a,u,e o. the reaction medium. Where the desired am,no 
substituen, on .he compound o. .he lormula I, .A o, IB iS'-NR R and one o, 
,5 either R 3 'or R 6 is H, then .he exchange reaction may be carried ou. by 
refluxing with .he appropriate amine, a coppe.(ll) sulfate pen.a- or hepta- 
hydrate o, KHDMS in DMF. Typically, to exchange the OR g.oup lor 
alte ,na.ive amines ol the formula NHR 3 R 5 , such as compounds wherein R 
or # are se.ec.ed from aliphatic o, cyclic amines, optionally includtng 
20 oxygen, then the reaction is preferably carried ou. by .reefing with .he 
appropriate amine and abou, 8 equivalents o, potassium 
b is„rime,hy,si.yt)amide in DMF for abou, 18 hours a, 1WC Further 
examples when X is 0 include alkoxide exchange a, .he 2 .pos,t,on o .he 
pvridin-3-yl subs.i.uen.s, and for compounds in which one o, more of R , 
25 R' R 3 and/o, R< represents an alkyl group whtoh is terminated by OH, 
^'protection of a corresponding e,her compound of formula I, IA or IB (see 
M Examples below). Moreover, certain compounds of formulae I. IA and 
IB for example fhose in which R « and R», foge,her with the nitrogen to 
which fhey are attached, form a 4-lower alkyl-piperaziny. group, may be 
» prepared direCly from fhe corresponding pipe.azine analogues, usrng 
standard procedures (e.g. alkylation). 
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Further standard substituent or functional group interconversions and 
transtormations that may be performed on compounds of formulae I, IA 
and IB include procedures described hereinafter. In this respect: 

(i) alkoxycarbonyl may be hydrolysed to carboxy under acidic or basic 
conditions; 

(ii) amino may be alkylated (either by reaction with an alkylating agent or 
by reductive alkylation) to give alkylamino or dialkylamino; 

(ni) amino may be acylated to give acylamino or sulfonated to give 
sulfonylamino or disulfonylamino; 

(iv) disulfonylamino may be hydrolysed to sulfonylamino under basic 
conditions; 

(v) alkynyl may be hydrolysed to acyl in the presence of a catalyst such 
as a mercury(ll) salt; 

(vi) alkynyl may be oxidised to ot-hydroxy' acyl in the presence of an 
\ oxidising agent such as a. phenyliodine(lll) bis(trifluoroacetate), for 

example as described in Tet. Lett. 1 985, 26, 3837; ' 

(vii) hydroxy may be converted to halo by reaction with a halogenating 
agent; 

(viii) halo may be converted to cyano by reaction with a metal cyanide salt 
(e.g. Cu(l) cyanide); and 

(ix) enolisable acyl groups may be converted to p-amino acyl by reaction 
with an aldehyde and an amine under "so called" Mannich conditions. 

In addition, certain acyclic groups may be converted to certain heterocyclic 
groups using reagents and conditions known to those skilled in the art, for 
example as described in Comprehensive Heterocyclic Chemistry II, edited 
by AR Katritsky, CW Rees and EFV Scriven, 1 st Edition, Elsevier Science 
Ltd., Volumes 1-11 (1996). 
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Th e compounds o. .he invention may be isolated .rom their .eaction 
mixtures using conventional techniques. 

i 

„ will be appelated by ,hose s*d in .he an that, in .he course o. casing 
ou. me . above processes described above, me .onCional g.oups o. 
inte.med.a.e compounds may need ,o be P ,o,ec,ed by protecting groups. 

F unc.,ona, g.oups wh,ch i. is desirable ,o p.o.ec, include hvd.oxy, amino and 
carboxyl* acid. Suiteble piO.ec.ing groups .0, hydroxy ,nCude ,r«,Ky Is y 
„■ and diary.aiKyisi.yi groups (e.g. ted.buryld.me.hylsilyl. ,en.buty,d,phenyl,,y. 
o, Uime.hy.si.yl) and tetrahydropyranyl. Sui.able pro.ec.ing g.oups .0, amrno 
include ,en-buty,oxycarbony,. 9-..uo,enyl-me.hoxyca.bon y l 0, 
benzyloxycarbonyl. Sui.able pro.ec.ing groups lor camoxylic acid rnclude 
alkyl or benzyl esters. ' 

! ' The>otec.ion and depro.ec.ion 0. .uncional g.oups may .ake place be.o,e 
o. after any 0. .he reaction steps described he.einbelo.e. 

Protecting g.oups may be .emoved in accordance with techniques which are 
20 well known to those skilled in the art. 

The use o. p,o.ec.in 9 groups is My described in "Protective Groups in 
Organic Chemistry", edited by uWF McOmie, Plenum Press (1973). and 
.protective Groups in Organ* Synthesis', 2* edition, TW Greene & PGM 
25 Wutz, Wiley-lnterscience (1 991 ). 

Persons skilled in .he ad will a,so appreciate that, in order to obtain 
compounds o. .ormuta ., o, .A o, IB, in an ane.na.ive, and, on some 
occasion, more convenient, manner, .he individua, process 
3 „ men.ioned hereinbe.ore may be pedormed in a dineren. order, and/oMhe 
indMdua, reactions may be pedormed a. a dineren, stage m the overa,, 



WO 01/27112 



PCT/1 Boo/o 1430 



-45- 

route (i.e. sutjstituents may be added to and/or chemical transformations 
performed upon, different intermediates to those mentioned hereinbefore in 
conjunction with a particular reaction). This will depend inter alia on factors 
such as the nature of other functional groups present in a particular 
substrate, the availability of key intermediates and the protecting group 
strategy (if any) to be adopted. Clearly, the type of chemistry involved will 
influence the choice of reagent that is used in the said synthetic steps, the 
need, and type, of protecting groups that are employed, and the sequence 
for accomplishing the synthesis. 

Pharmaceutical acceptable acid addition salts of the compounds of 
formulae I, IA and IB which contain a basic centre may be prepared in a 
conventional manner. For example, a solution of the free base may be 
treated with the appropriate acid, either neat or in a suitable solvent, and 
the resulting salt may then be isolated either by filtration of by evaporation 
under vacuum of the reaction solvent. Pharmaceutically acceptable base 
addition salts can be obtained in an analogous manner by treating a 
solution of a compound of formula I, IA or IB. with the appropriate base. 
Both types of salt may be formed or interconverted using ion-exchange 
resin techniques. 

The present invention also includes all suitable isotopic variations of 
a compound of the formula (I) or a pharmaceutically acceptable salt 
thereof. An isotopic variation of a compound of the formula (I) or a 
pharmaceutically acceptable salt thereof is defined as one in which at 
least one atom is replaced by an atom having the same atomic number 
but an atomic mass different from the atomic mass usually found in 
nature. Examples of isotopes that can be incorporated into compounds of 
the formula (I) and pharmaceutically acceptable salts thereof include 
isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus, sulphur, 
fluorine and chlorine such as 2 H, 3 H, 13 C, 14 C, 15 N, 17 0, 18 0, 31 P ^p 
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«F and »CI respectively, Certain isotopic variafons o. the compounds ol 
,he tormula (!) and pha,maceu„cal,y acceptabte saHs thereof, to, example. 
,hose in whicn a radioactive isotope sucn as =H o, "C is ,nco,po,a,ed, are 
useful in drug and/o, substrate tissue distribution studies. Tritia.ed ue., 
*H and carbon-^, i.e.. "C, rso.opes are padrcularly preferred to, the,, 
ease of p,epa,a,ion and derectabiliiy. Fudher. subsritut.on w„h isoropes 
such as deu.e,ium. i.e., «H. may Hard cedain therapeutic advantages 
resulting from greater metabolic stability, to, example, inceased m vrvo 
halMile o, reduced dosage ,equ„emen,s and hence may be p,ele,,ed ,n 
some circums.ances. Isotopic venations ol the compounds ol tormula (I) 
and pha,maceu.ica„y acceptable salts thereoi o, this invention can 
gene,a,ly be p.epa.ed by conventional p.ocedu.es such as by the 
Ltrative methods o, by the preparations described in the Examples and 
Preparations hereafter using appropriate isotopic variations of suitable ■ 

15 reagents. 



10 



I, win be appelated by those skilled in .he ad .hat cedain protected 
derivatives o. compounds o« formula I. which may be made prior to a t,na 
Cepro.ec.ion stage, may not possess pharmacological acivity as such, but 
20 may in cedain instances, be administered orally or paren.erally and 
lh ereafte, me.abo.ised in the body to fo,m compounds of .he invenhon 
which are pharmacologic* active. Such derivatives may therefore be 
described as -prodrugs'. Fudher, cedain compounds of formula . may act 
as prodrugs of other compounds of formula I. 

All pro.ec.ed derivatives, and prodrugs, of compounds of formula I are 
included within the scope of the invention. 

The present invention additionally comprises .he combination of a cGMP 
,o RDE S inhibitor compound ol .he general formula (I), wherein sard 
oombina.ion can be administered by sequential, simultaneous o, ,o,n. 
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administration of a compound of general formula (I) with: 

(a) one or more naturally occurring or synthetic prostaglandins or 
esters thereof. Suitable prostaglandins for use, herein include compounds 
such as alprostadil, prostaglandin E,.proslagtandin ' E 0 , 13, 14 - 
dihydroprosta glandin E,, prostaglandin E 2 . eprostinol, natural synthetic 
and semi-synthetic prostaglandins and derivatives thereof including those 
described in US 6,037,346 issued on 14th March 2000 and incorporated 
herein by reference, PGE 0 , -PGE,, PGA,, PGB,, PGF, a, 19-hydroxy . 
PGA,, 19-hydroxy - PGB n , PGE ? , PGB 2 , 19-hydroxy-PGA 2 , 19-hydroxy- 
PGB 2 , PGE 3 a, carboprost tromethamine dinoprost, tromethamine, 
dinoprostone, lipo prost, gemeprost, metenoprost, sulprostune, tiaprost 
and moxisylate; and/or 

i 

' '' I- • . , , I 

it . 

' ! 

(b) one or more a - adrenergic receptor antagonist compounds also known ' 
as a - adrenoceptors or a-receptors or a-blockers. Suitable compounds 
for use herein include: the a-adrenergic receptors as described in PCT 
application WO99/30697 published on 14th June 1998, the disclosures of 
which relating to a-adrenergic receptors are incorporated herein by 
reference and include, selective ^-adrenoceptors or adrenoceptors 
and non-selective adrenoceptors, suitable ^-adrenoceptors include: 
phentolamine, phentolamine mesylate, trazodone, alfuzosin, indoramin, 
naftopidil, tamsulosin, dapiprazole, phenoxybenzamine, idazoxan, 
efaraxan, yohimbine, rauwolfa alkaloids, Recordati 15/2739, SNAP 1069, 
SNAP 5089, RS17053, SL 89.0591, doxazosin, terazosin, abanoquil and 
prazosin; a 2 -blockers from US 6,037,346 [14th March 2000] dibenarnine, 
tolazoline, trimazosin and dibenarnine; a-adrenergic receptors as 
described in US patents: 4,188,390; 4,026,894; 3,511,836; 4,315,007; 
3,527,761; 3,997,666; 2,503,059; 4,703,063; 3,381,009; 4,252,721 and 
2,599,000 each of which is incorporated herein by reference; a 2 - 



10 



PCT/I BOO/0 1430 

WO 01/27112 

-.48- 



Adrenoceptor include: clonidine, papaverine, papaverine hydrochloride, 
optionally in .he presence ol a carioronic agen, such as pirxamine; and/o, 



W one or more NO-dono, (NO-agonis.) compounds Suitable NO- 
aono, compounds tor use here.n include organic nitrates, such as mono- 
d or Ui-nitrates o, organic nitrate esrers inctuding glyce^l brinit-ate (also 
known as nitroglycerin), isoso.bide S-mononitrale. isosorbide derate, 
pentae^lhritol te.ranitrale, erythrilyl lelranilrale, sod.um nitroprussrde 
,SNP) 3-morpholinosydnonimine molsidomine, S-niHoso- N-acetyl 
penicillamine (SNAP) s-nitroso-N-gtutathione (SNO-GLU). N-hydroxy ■ L- 
arginine, amylnitrate, tinsidomine. linsidomine chlorohydrare, (SIN-1) S- 
ni.roso ■ N-cysteine, diazenium diola.es,(NONOa.es), 1 ,6-pen.anedinitra.e, 
U-a,ginene, ginseng, zizphi 1ruc.es, molsidomine. Re - 2047. ni.rosyla.ed 
maxisylyte derivatives such as NMI-678-11 and NML937 as described rn 
published PCT application WO 0012075 ; and/or 

M. one or more potassium channe. openers. Sui.ab,e potassium 

v ~;~*rmr\\\ rrnmokalim. 



15 



(d) one or mu.e ^^^ ,w,m 

channel openers .0, use herein include nicorandil. cromoKalim, 

20 levcromakalim. lemakalim. pinacidil, cliazoxide, minoxidil, chanrbdo.oxrn, 
glyburide, 4-amini pyridine, BaCI 2 ; and/or 

(e) one or more dopaminergic agents. Suitable dopaminergic 
compounds tor use herein include LVagonists such as. pramipexol; 

25 apomorphine; and/or 

rn one or more vasodilator agents. Suitable vasodilator agents tor use 
herein include nimodepine. pinacidil. cydandelate. isoxsupnne, 
chloroprumazine, halo peridot. Bee 15/2739. trazodone, pen.oxrfyll.ne; 
30 and/or 
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(g) one or more thromboxane A2 agonists; and/or 

(h) one or more CNS active agents;<and/or 

,(i) one or more ergot alkoloids; Suitable ergot alkaloids are described 
in US patent 6,037,346 issued on 141h March 2000 and include 
acelergamine, brazergoline, bromerguride, cianergoline, delorgotrile, 
disulergine, ergonovine maleate, ergotamine tartrate, etisulergine, 
lergotrile, lysergide, mesulergine, melergoline, metergotamine, nicergolme, 
pergolide, propisergide, proterguride, terguride; and/or 

(k) one or more compounds which modulate the action of atrial natruretic 
factor (also known as atrial naturelic peptide), such as inhibitors or neutral 
endopeptidase; and/or 

(I) one or more compounds which inhibit angiotensin-converting enzyme 
such as enapril, and combined inhibitors of angiotensin-converting enzyme 
and neutral endopeptidase such as omapatrilat; and/or 

(m)one or more angiotensin receptor antagonists such as losartan; and/or 

(n) one or more substrates for NO-synthase, such as L-arginine; and/or 

(o) one or more calcium channel blockers such as amlodipine; and/or 

(p)one or more antagonists of endothelin receptors and inhibitors or 
endothelin-converting enzyme; and/or 

(q) one or more cholesterol lowering agents such as statins and fibrates; 
and/or 
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(I) one o, mo,e antiplatelet and antithrombotic, age**. •* «*. uPA. 
latin, hirudin and othet thrombin inhibitors, heparin, thromboplastrn 
activating) lactor inhibitors; and/or 

5 (s) on e ."or more insu.in sensit.s.ng agents such as rezuiin and 
hypoglycaemic agents such as glipizide; and/or 

(t) L-DOPA or carbidopa; and/or 
,„ M one ot mote acetylcholinesterase inhibitors such as donezipii; and/o, 
(v) one o, mote steroidal o, non-steroidal anti-intlammatory agents. 



15 
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Medical Use 

The compounds of the invention are .useful because they possess 
pharmacological activity in animals, especially mammals, including 
humans. They are therefore indicated as pharmaceuticals, as well as for 
use as animal medicaments. 

According to a turther aspect of the invention there is provided the 
compounds of the invention for use as pharmaceuticals, and for use as 
animal medicaments. 

In particular, compounds of the invention have been found to be potent 
and selective inhibitors of cGMP PDEs, such as cGMP PDE5, for example 
as demonstrated in the tests described below, and are. thus useful in the 
treatment of medical conditions in humans, and in animals, in which cGMP 
PDEs, such as cGMP PDE5, are indicated, and in which inhibition of 
cGMP PDEs, such as cGMP PDE5, is desirable. 

By the term "treatment", we include both therapeutic (curative), palliative or 
prophylactic treatment. 

Thus, according to a further aspect of the invention there is provided the 
use of the compounds of the invention in the manufacture of a 
medicament for the treatment of a medical condition in which a cGMP 
PDE (e.g. cGMP PDE5) is indicated. There is further provided the use of 
the compounds of the invention in the manufacture of a medicament for 
the treatment of a medical condition in which inhibition of a cGMP PDE 
(e.g. cGMP PDE5) is desirable. 

The compounds of the invention are thus expected to be useful for the 
curative, palliative or prophylactic treatment of mammalian sexual 
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disorders. ' In parlicu.ar, the compounds are of value in the treatment ot 
m amma.,an sexua. dysfunctions such as male erectile dysfunction (MED), 
impotence, female sexua. dysfunction (FSD)„c.itoral dysfunction, lemale 
nypoact.ve sexual desire disorder, female sexual arousal d.sorder, lemale 
, sexual pain d.sorder or female sexual orgasmic dyslund.on (FSOD) as 
well as sexual dysluncl.on due to sp.nal cord .njury or select.ve seroton.n 
re-uptake inhibitor (SSRI) induced sexual dyslunct.on but, dearly, will be 
uselul also lor treating other medical conditions lor which a potent and 
selective cGMP PDE5 inhibitor is .nd.caled. Such conditions include 
,o premature labour, dysmenorrhea, benign prostatic hyperplas.a (BPH), 
bladder outlet obstruct.cn, incontinence, stable, unstab.e and var.ant 
(Prinzmetal) angina, hypertension, pulmonary hypenens,on, chron, 
obstructive pulmonary disease, coronary artery disease, congests heart 
failure atherosclerosis, conditions of reduced blood vessel patency, e.g.. 
„ post-percutaneous' transluminal coronary angioplasty (post-PTCA), 
peripheral vascular disease, stroke, nitrate induced to.erance, bronch.t.s, 
allergic asthma, chronic asthma, allergic rhinitis, diseases and cond.t.ons 
of the eye such as glaucoma, optic neuropathy, macular degenerat.on, 
elevated intra-occular pressure, retinal or arterial occulsion and d.seases 
20 characterised by disorders of gut motility, e.g. irritable bowel syndrome 
(IBS). 

Further medical conditions for which a potent and selective cGMP 
PDE5 inhibitor is indicated, and for which treatment with compounds of the 
present invention may be useful include pre-eclampsia, Kawasak.'s 
25 syndrome, nitrafe tolerance, multiple sclerosis, diabetic nephropathy, 
neuropathy including autonomic and peripheral neuropathy and .n 
particular diabetic neuropathy and symptoms thereof e.g. gastropares.s, 
peripheral diabetic neuropathy, Alzheimer's disease, acute resp.ratory 
failure, psoriasis, skin necrosis, cancer, metastasis, baldness, nutcracker 
30 oesophagus, anal fissure, haemorrhoids, hypoxic vasoconstriction as well 
as the stabilisation of blood pressure during haemodialysis. 
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Particularly preferred conditions include MED and.FSD. 

Thus, the, invention provides a method of treating or preventing a medical 
condition, for which a cGMP PDE5 inhibitor is indicated, in an animal (e.g. 
a mammal, including a human being), which comprises administering a 
therapeutically effective amount of a compound of the invention to a 
mammal in need of such treatment. 

Pharmaceutical Preparations 

The compounds of the invention will normally be administered orally or by 
any parenteral route, in the form of pharmaceutical preparations 
comprising the active ingredient, optionally in the form of a non-toxic 
organic, or inorganic, acid, or base, addition salt, in a pharmaceutically 
acceptable, dosage form. Depending upon the disorder and patient to be 
treated, as well as the route of administration, the compositions may be 
administered at varying doses. 

The compounds of the invention may also be combined with any other 
drugs useful in the inhibition of cGMP-PDEs, such as CGMP-PDE5. 

The compounds of the invention, their pharmaceutically acceptable 
salts, and pharmaceutically acceptable solvates of either entity can be 
administered alone but, in human therapy will generally be administered In 
admixture with a suitable pharmaceutical excipient diluent or carrier 
selected with regard to the intended route of administration and standard 
pharmaceutical practice. 

For example, the compounds of the invention or salts or solvates 
thereof can be administered orally, buccally or sublingually in the form of 
tablets, capsules (including soft gel capsules), ovules, elixirs, solutions or 
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suspensions, which may contain flavouring o. ^unng agents - 
immedia.e, delayed, connotled-release such as mod** -JK 
sustained, or pulsatile deliver agnations. The compou ds o. the 
, nv en„on may a.so be administered via in.racavernosal ,n,eCon. The 
^pounds o, the ,nven„on may aiso be adminis,e,ed via tas, d,spe,s,n 9 
or fast dissolving dosages forms. 

Sucn tablets may con,a,n excipients such as microprystalline 
ceilulose, lactose, sodium citta.e, calcium carbonate, dibasic calcum 
phosphate, giycine and starch (preterabiy com, potato o, ,ap,oca statchK 
disin,eg,an.s such as sodium starch glycollate, c-oscatmellose sod.um and 
cenain complex si„ca.es. and granu.atron b.nders such as 
polyvinytpyrrolidone, hydroxypropylme.hyl cellulose. IHPMC), 
■ ^Toxyptopylcettulose <HPC>, suctose, gelatin and acacia. A dAona* 
5 Id,, agents such as magnesium stearate, stearic acd. glycety. 
behenate and talc may be included. 

Solid compositions of a simile, type may also be employed as tillers 
in gelatin capsutes. Ptetened excipients in this tegatd include lactose 

„ Job. a cetlulose, m* sugar o, high molecular weigh, pofye h,ene 
giycols. For aqueous suspensions and/or elixirs, the compounds o. the 
invention may be combined with various sweetening or t.avouring agents^ 
colouring matter o, dyes, with emu.si.ying and/or suspending agents and 
with diluents such as water, ethane,, propylene glycol and glycenn, and 

25 combinations thereof. 

Modified release and pulsatile release dosage forms may contain 
excipients such as those detailed for immediate release dosage forms 
t0 ge her with additional excipients tha, ac, as release rate modnrers, h se 
30 Jing coated on and/o, included in ,he body of me device. Relea e ate 
modlrs incfude. bu, are no, exclusive, limited to. h y droxyp,opy,me,hyf 
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cellulose, methyl cellulose, sodium carboxymethylcellulose, ethyl cellulose, 
cellulose acetate, polyethylene oxide, Xanthan gum, Carbomer, ammonio 
methacrylate copolymer, hydrogenated castor oil, carnauba wax, paraffin 
wax, cellulose acetate phthalate, hydroxypropylmethyl cellulose phthalate, 
methacrylic acid copolymer and mixtures thereof. Modified release and 
pulsatile release dosage forms may contain one or a combination of 
release rate modifying excipients. Release rate modifying excipients 
maybe present both within the dosage form i.e. within the matrix, and/or 
on the dosage form i.e. upon the suriace or coating. 

Fast dispersing or dissolving dosage . formulations (FDDFs) may 
contain the following ingredients: aspartame, acesulfame potassium, citric 
acid, croscarmellose sodium, crospovidone, diascorbic acid, ethyl acrylate, 
ethyl cellulose, gelatin, hydroxypropylmethyl cellulose, magnesium ' 
stearate, mannitol, methyl methacrylate, mint flavouring, polyethylene 
glycol, fumed silica, silicon dioxide, sodium starch glycolate, sodium 
stearyl fumarate, sorbitol, xylitol. The terms dispersing or dissolving as 
used herein to describe FDDFs are dependent upon the solubility of the 
drug substance used i.e. where the drug substance is insoluble a fast 
dispersing dosage form can be prepared and where the drug substance is 
soluble a fast dissolving dosage form can be prepared. 

The compounds of the invention can also be administered 
parenterally, for example, intracavernosally, intravenously, intra-arterially, 
intraperitoneally, intrathecal^, intraventricularly, intraurethrally 
intrasternally, intracranially, intramuscularly or subcutaneously, or they 
may be administered by infusion techniques. For such parenteral 
administration they are best used in the form of a sterile aqueous solution 
which may contain other substances, for example, enough salts or glucose 
to make the solution isotonic with blood. The aqueous solutions should be 
suitably buffered (preferably to a pH of from 3 to 9), if necessary. The 
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reparation o. suitabte parenteral —ions unde, sterile cond«ions Js 
Ldily accomplished by standard phatmaceutieal techniques we„-known 
to those skilled in the art. 

! ' t 

. Fo, cat and parenteral administration » human patients, the daily 
dosage level o, .he compounds o. the invention o,sa„s o, solvates thereo. 
will usually be horn 10 to 500 mg (in single o, div.ded doses). 

Thus, tor example, tablets o, capsules ol the compounds ot the 
invents or salts o, solvates thereof may contain from 5mg to 250 mg o. 
active compound to. administrate singly or two o, more at a t,me, as 
appropriate: The physician in any even, wit, determine the actual dosage 
which wil, he most sui.ab.e to, any individual patient and ,, witl vary w„h the 
age, weigh, and response ot the pedicular patient. The above dosages 
a'e exemptary ot ,he average case. There can, ot course, betndtv^ 
instances where higher or tower dosage ranges are merited and such a 
within the scope ol this invention. The sKitted person wit, also appreciate 
ma. in .he treatment o, cedain conditions (including MED and F80). 
compounds ol .he inven.ion may be taken as a single dose on an as 
, required" basis (i.e. as needed or desired). 



Fvamnle Tab 1 "' Formulation 

25 ,„ genera, a table, formulation could typica»y contain between abort 
O.Oftng and SOOmg o. a compound according ,o ,he present invenfcon (ot 
a sal, .hereo.) whils. .able, til, weigh.s may range from 50mg to 1000mg. 
An example formulation tot a 10mg table, is illustrated: 

%w/w 

30 Ingredient 

Compound of Example 12 
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Lactose 64 125 

Starch 21375 

Croscarmellose Sodium 3.000 

Magnesium Stearate ^ 50 o 



* This quantity is typically adjusted in accordance with drug activity. 

Such tablets can be manufactured by standard processes, for example, 
direct compression or a wet or dry granulation process. The tablet cores 
may be coated with appropriate overcoats. 

The compounds of the invention can also be administered 
intranasal^ or by inhalation and are conveniently delivered in the form of a 
dry powder inhaler or an aerosol spray, presentation from a pressurised , 
container, pump, spray or nebuliser with the use of a suitable propellant, 
e:g. dichlorodifluoromethane, trichlorofluoromethane, 

dichlorotetrafluoroethane, a hydrofluoroalkane such as 1,1,1,2- 
tetrafluoroethane (HFA 134A [trade mark] or 1,1,1,2,3,3,3- 
heptafluoropropane (HFA 227EA [Irade mark]), carbon dioxide or other 
suitable gas. In the case of a pressurised aerosol, the dosage unit may be 
determined by providing a valve to deliver a metered amount. The 
pressurised container, pump, spray or nebuliser may contain a solution or 
suspension of the active compound, e.g. using a mixture of ethanol and 
the propellant as the solvent, which may additionally contain a lubricant, 
e.g. sorbitan trioleate. Capsules and cartridges (made, for example, from 
gelatin) for use in an inhaler or insufflator may be formulated to contain a 
powder mix of a compound of the invention and a suitable powder base 
such as lactose or starch. 

Aerosol or dry powder formulations are preferably arranged so that 
each metered dose or "pur contains from 1 to 50 mg of a compound of 
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„ invention ,0. deliver ,he pa.ieot. The ove-a„ dai.y dose with an 
aerosol win be in me range o, .torn 1 to SO mg which may be admrnrstered 
in a singie dose o,, more usually, ih divided doses throughout the day. 

The compounds o. the invention may aiso he .emulated to, 
de „very via an atomise, Foliations to, a.om.se, dev,ces may coma, 
,he tollowing ingredien.s as solubilisers, emuisitiers o, suspending 
watet, ethanol. giycetol, p.opytene gtycol, iow molecular w gh 
polyethylene glycols, sodium chlotide. iluoroca-bons. polyethylene g,yco, 
, ethers, sorbitan trioleate, oleic acid. 

Alternatively, the compounds o, the invention o, salts o, soiva.es 
Md can be administered in the . cm o, a suppose o, pessaty, o- 
,hey may be applied topicalty in .he to.m o, a ge., hyd-ogel, lotion, so u.,on, , 
5 cream, ointment o, dusting powde,. The compounds o, the ,nven.,on o 
salts o, soiva.es the-eot may also be detmalty administered The 
compounds o. .he invention o, sal, o- so,va,es the-eot may also be 
tra nsde,mally adminis.e.ed, to, example, by the use o, a sK,n patch. They 
may also be administered by the ocular, pulmonary or rectal -ou.es. 

Fo, ophthalmic use, .he compounds can be tormu.a.ed as 
micronised suspensions in isotonic, pH adiusted, s.erile saline or, 
; ,erab,y, as solutions in isoton,, pH adiusted, s,e,i,e sa.ine optrona y rn 
combination with a preserved such as a benzytalxonrum blonde. 
25 Alternatively, they may be formulated in an ointment such as petro.a.un, 

For app.ica.ion topically to the skin, the compounds o. .he invention 
or sans o, solvates thereo. can be tormulated as a suitable ~ 
containing the * compound suspended or dissolved ,, to- ex mp 
,„ mixtu-e with one o, more o« the totlowing: minora, o„, Irgurd pe.-o^.u-a 
white pet-olatum. P-opy.ene glycol, po W e,hy,ene polyoxyp-opylene 
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compound, emulsifying wax and water. Alternatively, they can be 
formulated as a suitable lotion or cream, suspended or dissolved in, for 
example, a mixture of one or more of, the following: mineral oil, sorbitan 
monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl 
.esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. 

The compounds of the invention may also be used in combination 
with a cyclodextrin. Cyclodextrins are known to form inclusion and non- 
inclusion complexes with drug molecules. Formation of a drug-cyclodextrin 
complex may modify the solubility, dissolution rate, bioavailability and/or 
Stability property of a drug molecule. Drug-cyclodextrin complexes are 
generally useful for most dosage forms and administration routes. As an 
alternative to direct complexation with the drug the cyclodextrin may be 
used as an auxiliary additive, e.g. as a carrier, diluent or solubiliser. 
Alpha-, beta- and gamma-cyclodextrins are mbst commonly used and 
suitable examples are described in WO-A-91/1 1 1 72, WO-A-94/0251 8 and 
WO-A-98/55148. 

Generally, in humans, oral administration of the compounds of the 
invention is the preferred route, being the most convenient and, for 
example in MED, avoiding the well-known disadvantages associated with 
intracavernosal (i.e.) administration. A preferred oral dosing regimen in 
MED for a typical man is from 25 to 250 mg of compound when required. 
In circumstances where the recipient suffers from a swallowing disorder or 
from impairment of drug absorption after oral administration, the drug may 
be administered parenterally, sublingually or buccally. 

For veterinary use, a compound of the invention, or a veterinarily 
acceptable salt thereof, or a veterinarily acceptable solvate or pro-drug 
thereof, is administered as a suitably acceptable formulation in 
accordance with normal veterinary practice and the veterinary surgeon will 
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* i, 

a . mon anri rou te of administration which will be 
determine the dosing regimen and rouie ,. 

most appropriate for a particular animal. 

Thus, according to a .udhe, aspect o, .he invention there is Provided a 
pharmaceutical .emulation including a compound o, me rnventron 
dm ,x,ure with a pha,maceu,,ca,ly « vetennahly acceptable ad.uvant, 



5 

diluent or carrier 



,n addit.on ,0 .he .ac, .ha, compounds o, .he inven.ion MM cycl, 
,„ guanos,ne ^-monophosphate phosphod.esterases ,c G MP PDEs, and , 
adieu,., a,e po.en. and selective inhih„o,s o. cG M P PDES, compound 
o. ,he ,nven,ion may also have .he advan.age .ha, ,hey may he more 
efficacious ,han, he less ,oxic ,han, have a broader ,ange o, ac,iv„y .ban, 

» mora potent than, produce fewer side eheCs ,han, be mo,e easrly 

)5 absorbed ,han. o, ,hey may have Cher use.u, pharmacological propedres 
ove>, compounds known in the prior art. 

The biological activities o, ,he compounds o, ,he presen, invention were 
deleimined by the lollowing test melhods. 

20 

Phosphodiesterase (PDE) inhibitory activity 

The compounds o« .he presen. inven.ion are po.en. and selecUve cGMP 
PDE5 inhibitors. In vi.ro PDE inhibitory activities against cyclic guanosine 
25 ^'-monophosphate (cGMP) and cydic adenosine W-monop osp a e 
(cAMP) phosphodiesterases we.e determined by measurement o the, 
L values (the concentration o. compound reguirad .or 50% inh,b„,on o, 
enzyme activity). 

The requited PDE enzymes were isolated horn a variety ol sources, 
including human corpus cavernosum. human and .abb* platelets, human 
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cardiac, ventricle, human skeletal muscle and bovine retina, essentially by 
the method of W.J. Thompson and M.M. Appleman (Biochem., 1971, 10, 
311). In particular, the cGMP-specific. PDE, (PDE5) and the cGMP- 
inhibited cAMP PDE (PDE3) were obta.ned from human corpus 
cavernosum tissue, human platelets or rabbit platelets; the cGMP- 
stimulated PDE (PDE2) was obtained from human corpus cavernosum; 
the calcium/calmodulin (Ca/CAM)-dependent PDE (PDE1) from human 
cardiac ventricle; the cAMP-specific PDE (PDE4) from human skeletal 
muscle; and the photoreceptor PDE (PDE6) from bovine retina. 
Phosphodiesterases 7-11 were generated .from full length human 
recombinant clones transfected into SF9 cells. 

Assays were performed ehher using a modification of the "batch- 
method of W.J. Thompson et aj. (Biochem., 1979. 18, 5228). or using a , 
scintillation proximity assay for the direct detection of AMP/GMP using a ' 
modification of the protocol described by Amersham pic under product 
code TRKQ7090/7100. In summary/the effect of PDE inhibitors was 
investigated by assaying a fixed amount of enzyme in the presence of 
varying inhibitor concentrations and low substrate, (cGMP or cAMP in a 
3:1 ratio unlabeled to [ 3 H]-labeled at a cone -1/3 K m ) such that IC 50 = K, 
The final assay volume was made up to 100 M I with assay buffer [20 mM 
Tris-HCI pH 7.4, 5 mM MgCI 2 , 1 mg/ml bovine serum albumin]. Reactions 
were initiated with enzyme, incubated for 30-60 min at 30°C to give <30% 
substrate turnover and terminated with 50 n \ yttrium silicate SPA beads 
(containing 3 mM of the respective unlabelled cyclic nucleotide for PDEs 9 
and 11). Plates were re-sealed and shaken for 20 min, after which the 
beads were allowed to settle for 30 min in the dark and then counted on a 
TopCount plate reader (Packard, Meriden, CT) Radioactivity units were 
converted to % activity of an uninhibited control (100%), plotted against 
inhibitor concentration and inhibitor IC 60 values obtained using the 'Fit 
Curve' Microsoft Excel extension. Results from these tests show that the 
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compounds of me p.esen, ,nven„on are po.en, and selecfrve inhibitors o. 
cGMP-specific PDE5. 

Preferred compounds o. the present rnven.ion. such as .hose o, Examples 

, 20 22 24, 32, 34, 44a, 44 b , 44c, 63, 64, 65. 66, 67. and 85 and the 

compounds 0. Exampies 5. .6, 17. 2,, 26, 29, 47, 48. 49, 50, 50a 51. 
51a, 59. 68, 70. 7, 73. 74. 7, 77. 79, 80. 84. 86, 87^89, , 92^ m 

„4 116 118 ■ 128. 130 - 136. 138. 140. 143 have ICso values ol les 

lha „ abou, 10«M .0, the PDE5 enzyme. A further 
, compounds having IC M values o, less man abou, 10nM a. . PDE5 

enzyme, a,e those a, Examples 48, 50, 51, 51a, 59, 113, 114. 116, 118 

110 121 122 • 128, 131 ■ 136. 138. 140, 143. An additional group 0. 

compounds, such as .hose of Examp.es 48, 50, 61. 51a, 59, 63 65. 70. 

7, 72 73, 76, 77, 78. 79, 80, 81, 82, 83, 89, 91, 92, 94, 113, 114. 116, 
, ,22 ■ 127, 129, 131/132, 133. 134, 138, 140 have IC M values o. less than 

about 5nM for .he PDE5 enzyme. 

Especiaffy preferred herein are compounds which have an ,C M value of 
,ess man about 10, more pre.erabV less man abou, 5 nM for .he PDE5 
» enzyme in combina.ion with grea.er .ban 10-fofd select .o, .he PDE5 
enzyme versus the PDE6 enzyme. 



25 



30 



Functional activity 

This was assessed in vitro by de.ermining .he capacrty of a 
compound of .he invention .o enhance sodium nitroprusside-induced 
relaxation of precontracted rabbi, corpus cavernosum tissue : strips - 
described by S.A. Baftard H aL (ML J. Pharmacol., 1996, 118 (supp..,, 



abstract 153P) 
tn vivo activity 
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Compounds were screened in anaesthetised dogs to determine 
their capacity, after i.v. administration, to enhance the pressure rises in the 
corpora cavernosa of the penis induced by intracavernosal injection of 
sodium riitroprusside, using a method based on that described by Trigo- 
Rochaelal. (Neurourol. and Urodyn., 1994, 13. 71). 

Safety Profile 

Compounds of the invention may be tested at varying i.v and p.o. doses in 
animals such as mouse and dog, observing for any untoward effects. 

Examples and Preparations 

The synthesis of the compounds of the invention and of the intermediates 
for use therein are illustrated by the following Examples and Preparations. 

H nuclear magnetic resonance (NMR) spectra wpre recorded using either 
a Varian Unity 300 or a Varian Inova 400 spectrometer and were* in all 
cases consistent with the proposed structures. Characteristic chemical 
shifts (5) are given in parls-per-million downfield from tetramethylsilane 
using conventional abbreviations for designation of major peaks: e.g. s, 
singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad. 

Mass spectra (m/z) were recorded using a Fisons Instruments Trio mass 
spectrometer in the thermospray ionisation mode (TSP) or using a 
Finnigan navigator in electrospray ionisation mode (ES) - positive and/or 
negative ionisation mode. 

As used herein, the term "column chromatography" refers to normal phase 
chromatography using silica gel (0.04-0.06 mm). 



Room temperature includes 20 to 25°C. 
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cj yntfrogk ni intermediates 

Preparation 1 
p-jcnRiiinx ynicotinic acid 
, Sodium metal (3 g, 0.127 mol) was added in small amounts to isobutanol. 
(100 mL) - some warming (SOX) was needed to facilitate d.ssolut.on. 2- 
Ch.oronicotinic acid (10 g, 0.064 mol) was added and the so.ution ref.uxed 
,oi 1 h A thick mixture resulted and a further 100 mL .sobutano. was 
added and the mixture refluxed tor 3 h. The m.xture was cooled and 
10 quenched with 2N hydroch.onc acid. The product was extracted into ethyl 
acetate and the organics washed with dilute hydroch.onc acid (pH 3), dned 
(MgSO,) and concentrated to g,ve a brown solid. Purif.cation by flash 
column chromatography (ethyl acetate as eluant) gave 10.5 g of product 

■ 1 

as a yellow solid. 

15 1 H NMR (300 MHz,' CDCI3): 5 =1. 05 (d, 6H), 2.20 (m, 1H), 4.40 (d, 2H). 
7.10 (dd, 1 H), 8.30 (dd, 1 H), 8.45 (dd, 1H). 
LRMS(TSP)196.2 (MH + ). 

Preparation 2 
20 9-n-Butoxvnicotinic acid 

The title compound was prepared by the method ol Preparation 1 . 

1 H NM R (400 MHz, d 6 -DMSO): 8 = 0.90 (t, 3H), 1 .40 (m, 2H). 1 -65 (m, 2H). 

4.30 (t, 2H), 7.00 (dd, 1H), 8.05 (d, 1H). 8.30 (d. 1H). ■ 

25 Preparation 3 

o.knRutox y-5-io '"'^ nicotinic acid 

AModosuccinamide (18.22 g. 0.08 mol), triduo-oacetic acid (100 mL) and 
Mknonfe anhydride (25 mL) we-e added to 2-isobu.oxyniootirao acd 
,10 55 9 0 054 mol). The mixture was relluxed tor 2.5 h, oooled and the 
3 „ solvents' evaporated. The residue was extracted from water with ethyl 
acetate and the organics washed with water (twice) and brine (twice), dned 
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(MgS0 4 ) and concentrated. The red residue was redissolved in ethyl 
acetate washed with sodium thiosulfate solution (twice), water (twice), 
brine (twice), redried (MgS0 4 ) and concentrated to give the desired 
product as a yellow solid. 

, 1 H NMR (300 MHz, CDCI 3 ): 8 = 1.05 (d, 6H). 2.20 (m, 1H), 4.40 (d, 2H), 
8.50 (s,1H), 8.70 (s,1H), 
LRMS (TSP): 322.3 (MHT). 

Preparation 4 

2-n-Butoxv-5-iodonicolinic acid 

The title compound was prepared by the method of Preparation 3 

'H NMR (300 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.50 (m, 2H), 1.85 (m, 2H), 

4.60 (t, 2H), 8.50 (s, 1 H), 8.70 (s, 1 H), 1 0.50 (br s, 1 H). 

LRMS (TSP): 322.0 (MH + ). „ ' . 

Preparation 5 

Ethyl 2-methvl-3-n-prop vl-pvrazole-5-carboxvlate 

A solution of diethyl oxalate (27.2 mL, 0.2 mol) in 2-pentanone 
(21.2 mL, 0.2 mol) was added dropwise to a solution of sodium (4.83 g, 
0.21 mol) in ethanol (200 mL), and the reaction stirred at 60°C for 
5 h, then cooled in an ice-bath. The solution was neutralised using acetic 
acid (11.5 mL, ,0.2 mol) and /V-methyl hydrazine (10.6 mL, 
0.2 mol) then added dropwise. The mixture was stirred for a further 
4 h at room temperature and concentrated under reduced pressure. The 
residue was partitioned between dichloromethane (300 mL) and water 
(200 mL), and the phases separated. The aqueous layer was extracted 
with dichloromethane (3 x 100 mL), the combined organic solutions were 
dried (MgS0 4 ) and evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica gel, using ethyl 
acetate:hexane (25:75) as eluant to give ethyl 1-methyl-3-n-propyl- 
pyrazole-5-carboxylate (6.1 g) and the title compound (22.1 g, 56%). 
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-H NMR (300 MHz, CDCI 3 ): 6 = 1.00 (I. 3H). 1-40 (t, 3H). 1-70 (m, 2H). 
2.60 (t, 2H), 3.87 (s. 3H). 4.40 (q. 2H), 6.60 (S, 1H). 

i 

I 

Preparation 6 ■ ■ 

< , 9.Mfithvl-3-n-pr-r Y l -PY ra7nlp - fi - carboxvlic - ggig 

A mixture ol the tit.e compound o1 Preparation. 5 (21 .5 g, 0.1 1 mol) in 
aqueous sod.um hydroxide solution (50 mL, 6 N, 0.3 mo.) was heated 
under reflux for 3 h. The cooled mixture was diluted with water (50 mL) 
and acidified using concentrated hydrochloric acid (25 mL) and the 

io resulting precipitate was filtered and dried to give the title compound (17.3 
g 94%) as a pale yellow solid. 

A portion (1 g) of this solid, was recrystallised from water/ethanol. 
m.p. 120-122°C 

-H NMR (300 MHz, d 6 -DMSO): 5 = 0.95 (t, 3H* 1.59 (m, 2H), 2.60 (t, 2H), 
15 3.78 (s,3H), 6.48 (S,1H),1 2,45 (S,1H). 



\ 



20 



25 



30 



Preparation 7 

9.M fl th vl.4.nitro -^-"-p Tft P v| - pvra7n|p - s ' narboxYlic add 
Fuming sulfuric acid (17.5 mL) was added dropwise to ice-cooled fuming 
nitric acid (14.8 mL) whilst maintaining the internal temperature < 30°C. 
The mixture was then warmed to 40°C and the solid pyrazole carboxyl.c 
acid of Preparation 6 (16.33 g, 97 mmol) added slowly maintain.ng the 
temperature < 60°C. The mixture was stirred at 60°C for 14 h, cooled then 
poured into ice and stirred vigorously. The aqueous was extracted w,th 
dichloromethane (2 x 100 mL), dried (MgSO<) and concentrated to give a 
solid. The yield of the title compound was 19.0 g. The sol.d was 
recrystallised from methanol/water. 

'H NMR (300 MHz, d 6 -DMSO): 5 = 0.95 (t, 3H), 1.60 (m. 2H>. 2.96 (t, 2H), 
3.88 (S.3H), 13.75 (S.1H). 

Pre paration 8 
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2-Methvl- 4-nilro-3-n-Dfopvl-pvrazole-5-carboxamide 
A mixture of the title compound of Preparation 7 (18.6 g, 87.3 mmol) in 
thionyl chloride (75 mL), was heated under reflux for 2 h. The cooled 
reaction mixture was concentrated under reduced pressure and the 
residue poured into an ice/ammonium hydroxide mixture. This was 
extracted with dichloromethane (4 x 100 mL) and the combined organic 
exiracis dried (MgS0 4 ) and evaporated under reduced pressure. The 
crude product was purified by column chromatography on silica gel, using 
dichloromethane: methanol:0.88 ammonia (95:5:1) as eluant to afford the 
title compound (6.8 g, 37%) as a solid. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.07 (t, 3H), 1.72 (m, 2H), 3.00 (t, 2H), 
3.97 (s, 3H), 6.14 (s, 1 H), 7.40 (S, 1 H). 

Preparation 9 

4-Amino-2-methvl-3- n'-propy|-pvrazole-5-carboxamiriP 
A mixture of the title compound of Preparation 8 (6.17 g, 29.0 mmol) and 
tin(ll) chloride dihydrate (32.8 g, 145 mmol) in industrial methylated spirits 
(IMS) (100 mL) was heated under reflux for 2. h. The cooled mixture was 
concentrated under reduced pressure to approximately half its volume, 
basified to pH 9 using aqueous 2 N sodium hydroxide solution, and 
extracted with dichloromethane (3 x 300 mL). The combined organic 
extracts were dried (MgS0 4 ) and evaporated under reduced pressure and 
the crude product recrystallised from ethyl acetate/methanol to afford the 
title compound (4.86 g, 92%). 
m.p.170-174°C 

1 H NMR (300 MHz, d 6 -DMSO): 5 = 0.90 (t, 3H), 1.47 (m, 2H), 2.50 (t, 2H), 
3.68 (s, 3H), 4.43 (s, 2H), 6.92 (s, 1H), 7.04 (s, 1H). 

Preparation 10a 

3-Ethyl-l-(2-methoxveth vl)-4-nitro-pyrazole-5-carboxamirlP 
and 
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Preparation 10b 

3 F1 H Y Lo. ( 9.mPthnyvethvl) ^ -"iirn-pvrazole-5-Garboxamid e 
A mixture ot 3 -eth y l-4-nitro-lH-pyrazole-5-carboxamide (prepared as in 
WO 98/49166) (1.7 g, 8.8 mmol). 2-bromoethyl methyl ether (0.85 mL, 
s 8 85 mmol) and cesium carbonate (2.9 g, 9.0 mmol) in dimethylformam.de 
(20 mL) was stirred at room temperature lor 20 h. The react.on mrxture 
was concentrated under reduced pressure and the residue was pardoned 
between ethyl acetate (125 mL) and bnne 
(100 mL) The phases were separated, and the organ.c layer was dr.ed 
,o <Na 2 SO<). and evaporated under reduced pressure. The crude product 
was purified by column chromatography on silica gel, us.ng ethyl 
acetate:methanol (97:3) as e.uant to afford 3-eth y M-(2-methox y ethyl)-4- 
nitro-pyrazole-5-carboxamide (831 mg, 39%), 

1 H NMR (300 MHz, d 6 -DMSO): 1.20 (t, 3H), 2.80 (q; 2H), 3.20 (s, 3H). 3.65 . 
,5 (t, 2H), 4.20 (t,2H)/8.10(brs, 1H), 8.40 (brs, 1H). 
LRMS (TSP) 243.6 (MH + ). 

and 3-ethyl-2-(2-methoxyethyl)-4-nitro-pyrazole-5-carboxamide (793 mg, 

. ^ NMR (30b MHz, CDCI 3 ): 6 = 1.18 (t. 3H). 2.98 (q. 2H), 3.22 (s. 3H). 
20 3.70 (t, 2H), 4.28 (t, 2H), 7.65 (s, 1 H). 7.94 (s, 1 H). 
LRMS : m/z 243 (MH) + 

Preparation 1 1 

1 A r; ^^.oih Y l-P.r2-metho vY^h V IVnvrazole-5-carboxamide 

10% Palladium on carbon (100 mg) was added to a stirred slurry of 
3-ethyl-2-(2-methoxyethyl)-4-nitro-pyrazole-5-carboxamide (5 g, 20.77 
mmol) in ethanol (100 mL) and the mixture stirred in a pressure vessel 
under a hydrogen atmosphere (344.7 kPa (50 psi)) at room temperature 
lor 6 h The mixture was filtered and concentrated. Recrystallisation from 
hot ethyl acetate gave the product as white crystals (3.5 g). The mother 
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liquor was concentrated to give a further 1.5 g of. product as a grey 
powder. 

1 H NMR (300 MHz, d 6 -DMSO): 6 = 1.00 (t, 3H), 2.50 (q, 2H), 3.20 (s, 3H), 
3.60 (t, 2H), 4.05 (t, 2H), 4.40 (s; 2H), 6.90 (brs,,1H), 7.00 (br s, 1H). 
, LRMS 425.0 (2M)HT 

Preparation 12 

4-Amino-3-ethvl-1-(2-met hoxvethvn-pyrazole-5-carhnxamiriP 
Obtained from the title compound of Preparation 10a (95%), using a 
similar procedure to that described in Preparation 11, and was purified by 
column chromatography using dichloromethane:methanol (95:5) as eluant. 
1 H NMR (300 MHz, CDCI 3 ): 8 = 1.26 (t, 3H), 2.58 (q, 2H), 3.37 (s, 3H), 
3.60 (s, 2H), 3.82 (t, 2H), 4.50 (t, 2H). 
• LRMS 213 MH* .. 

Preparation 13 

/V-f3-(Aminocarbonvn-S .ethvl-1-r2-methoxvethvn-lH-pvrazol-4-vl].p. ' 
butoxv-5-iodonicotinamidfi 

Oxalyl chloride (2 g, 15.9 mmol) was added to a stirred solution of the title 
compound from Preparation 4 (1.28 g, 3.98 mmol) in dichloromethane (20 
mL) and 3 drops A/,A/-dimethylformamide added. After 2.5 h the solvent 
was evaporated and the residue azeotroped 3 times with dichloromethane. 
The residue was resuspended in dichloromethane (4 mL) and added to a 
stirred mixture of the title compound of Preparation 1 1 (0.76 g, 3.58 mmol) 
and triethylamine (0.8 g, 7.97 mmol) in dichloromethane (10 mL). After 1 
h the solvent was evaporated and the residue partitioned between ethyl 
acetate and water. The organic phase was separated and washed with 
2N HCI (twice), sodium bicarbonate solution (twice) and brine before being 
dried (MgS0 4 ) and concentrated. The product was triturated with ether 
and filtered to give 820 mg of pure product as a white solid. The mother 
liquor was concentrated and purified by flash column chromatography 
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(elation with 80% ethyl acetate : hexane), to give a further 605 mg ot 
product. 

1 H NMR (400 MHz, CDCI 3 ): 8 = 6.95 (t, 3H), 1.20 (t, 3H). 1.45 (m, 2H). 
1 90 (m! 2H)', 2.85 (q, 2H). 3.35 (s. 3H), 3.80 '(t^H), 4.25 (t, 2H), 4.60 (t, 
5 ,2H), 5.20 (br s, 1H), 6.60 (br £, 1H), 8.40 (s, 1H), 8.80 (s, 1H), 10.30 (s, 
1H). 

LRMS (TSP): 516.2 (MH + ). 
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Preparation '14 

■/V-f3-(Aminocarhonvl)-i: m eth V l-5-nrnn V l-iAv. pvra20 ,, 4 , v/ , ] , R . i ^, 0 , 
isobutoxvnicotinamirip 

The title compound was prepared using the method of Preparation 13 
5 1 H NMR (300 MHz, CDCI 3 ): 5 = 0.90 (t, 3H), 1.00 (d, 6H), 1.60 (m 2H) 
2-30 (m. 1H), 2.80 (t, 2H). 3.80 (s, 3H), 4.30 (d, 2H), 5.20 (br s, 1H) 6 60 
(br s, 1 H), 8.40 (s„ 1 H), 8.80 (s, 1 H), 1 0.20 (s, 1 H). 
LRMS (TSP): 486.1 (MH + ). 

] o Preparation 15 

^Amjnocarbc^^ 
butoxv-5-iorionicotinamiriP 

1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (434 mg 
2.26 mmol).was added to a stirred solution of 5-iodo^butoxynicotinic acid, 

" (615 mg.1.92 mmol), 4-amino-3-ethyl-1-(2-methoxyethyl)-pyra2ole-5- 
carboxamide (370 mg, 1.74 mmol), 1-hydroxybenzotriazole hydrate (346 
mg, 2.26 mmol) and diisopropylethylamine (0.9 mL, 5.22 mmol) in 
fetrahydrofuran (12 mL) at room temperature under a nitrogen 
atmosphere. After 20 h the solvent was evaporated and the product was 

20 extracted from 10% sodium bicarbonate solution with dich.oromethane 
(3 x 100 mL). The organics were dried (MgS0 4 ) and concentrated to give 
a fawn solid. The solid was triturated with di-isopropylether to give an off- 
white solid (1.2 g). 

'H NMR (300 MHz, CDCI3): 8 = 1.00 (t, 3H). 1.20 (t. 3H), ,.45 (m 2H) 
* 1-85 (m. 2H), 2.60 (q. 2H), 3.40 (s, 3H), 3.80 (I, 2H), 4.45 (,, 2H), 4.50 (q 
2H), 5.60 (br s, 1H ), 7.80 (b, s, ,H), 8.50 (s, ,H), 8.80 (s, 1H). 9.60 (s. 
1H). 

LRMS (TSP): 515.7 (MH + ). 
Preparation 1R 

30 "-^"^hony^ 
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The title compound was made by the method of Preparation 13 using, as 
starting material, 4-amino-3-ethyl-1H-pyrazole-5-carboxamide (prepared 
as in WO 98/49166). ' 1 

1 H NMR (400 MHz, d 6 -DMSO): 6 = 0.95 (t, 3H), ,1.05 (t, 3H), 1.30 (m. 2H), 
5 ,1.75 (m, 2H), 2.70 (q, 2H), 4.40 (t, 2H), 5.80 (br s, 1H), 6.60 (br s, 1H), 
8.20 (s, 1H), 8.55 (s, 1H), 10.30 (S,1H). 
LRMS (TSP): 457.9 (MhT). 

Preparation 17 

,o ^^. (AminocarboP Y' l-i-p-riimethvlaminolPthyll-S-ethvl-lH-pyrazoM-yl}^- 
butoxv-5-iodonicotinamide 

Cesium carbonate (1.17 g, 3.59 mmol) was added to a stirred solution of 
the title compound from Preparation 16 (800 mg, 1.79 mmol) and N,N- 

'dimethylaminoethyl chloride hydrochloride (303 mg, 2.15 mmol) in N,N- 

,5 dimethylformamide (10 mL) under a nitrogen atmosphere. The mixture ' 
. was heated at 80°C for 24 h. The mixture was Cooled and extracted from 
water with ethyl acetate. The organics were dried (MgS0 4 ) and 
concentrated to give a brown oil. Purification by flash column 
chromatography (gradient elution from 100% dichloromethane to 90% 
20 dichloromethane/MeOH) gave the product as a pale brown oil (522 mg). 
1 H NMR (400 MHz, CDCI3): 8 = 0.95 (I, 3H), 1 .20 (t, 3H), 1 .40 (m. 2H), 
1.90 (m, 2H), 2.35 (s, 6H). 2.80 (t, 2H), 2.85 (q, 2H), 4.20 (t, 2H), 4.60 (t, 
2H), 5.30 (br s, 1H), 6.60 (br s, 1H), 8.40 (s, 1H), 8.75 (8. 1H), 10.35 (s, 
1H). 

25 LRMS (TSP): 529.5 (MH + ). 
Preparations 17a to 17c 

The following compounds were made by the method of Preparation 17 
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from the compounds of Preparation 16 and the 
agent. 



appropriate alkylating 



Preparation 


R 


LRMS 
(MH + ) 


'H NMR 


17a 1 




571 


(400 MHz, CDCI 3 ): 8 = 0.95 (t, 3H), 
1-20 (t, 3H), 1.45 (m, 2H), 1.90 (m, 
2H), 2.50 (m, 4H), 2.85 (t, 2H); 2.90 
(q. 2H), 3.70 (m, 4H), 4.40 (t, 2H), 
4.60 (t, 2H) 5 25 fbr 1H1 r fin /h, 
S.- 1H), 8.45 (s, 1H), 8.75 (s, 1H), 
10.40 (s, 1H). 


17b 2 




641 


(400 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 
1-20 (t,'3H), 1.40 (m, 2H), 1.45 "(s, ' 
9H), 1.90 (m, 4H), 2.15 (m, 2H), 2.80 
(m, 4H), 4.25 (m, 3H), 4.55 (t, 2H), ' 
5-30 (s, 1H), 6.60 (s, 1H), 8.40 (s, 
1H), 8.75 (s, 1H), 10.40 (s, 1H). 


17c 3 


0 

JJ 


613.0 


(400 MHz, CDCI3): 5 = 0.90 (t, 3H), 
1-10 (t, 3H), 1.40 (m, 2H), 1.45 (s, 
9H),1.85 (m, 2H), 2.80 (q, 2H), 4.30 
(t, 2H), 4.40 (m, 2H), 4.50 (t, 2H), 
5.00 (m, 1 H), 5.60 (br s, 1 H), 6.70 (br 
s, 1H), 8.40 (s, 1H), 8.65 (s, 1H), 
10.30 (s,1H). 



1 = A/-(2-chloroethyl)morpholine hydrochloride was used as alkylatinq 
5 agent a 

2 = /e/T-butyl 4-[(methylsulfonyl)oxyM-piperidinecarboxylate (WO 
93/1 9059) was used as alkylating agent 
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3 = fe/t-butyl-3-iodo-l-azetidinecarboxylate (Preparation 44) was used as 
alkylating agent 

Preparation 1 8 

5 Pyridine-2-ethnxy-3-carb oxvlic acid 

A solution ot potassium f-butoxide (44.9 g, 0.40 mol) in absolute ethanol 
(300 mL) was added slowly to a solution ot 2-chloronicotinic acid (30 g, 
0.19 mol) in ethanol (100 mL), and the reaction heated in a sealed vessel 
at 170°C for 20 h. On cooling, the reaction mixture was concentrated 

,o under reduced pressure, the residue dissolved in water (200 mL) and 
acidified to pH 3 with aqueous hydrochloric .acid. The aqueous solution 
was extracted with dichloromethane (4 x 200 ml), the organic phases 
combined, dried (Na 2 S0 4 ) and concentrated under reduced pressure to 
afford the title compound (27.4 g, 41%) as a white solid. 

15 1 H NMR (300 MHz! CDCI 3 ): 5 = 1.53 (t, 3H), 4.69 (q, 2H), 7.13 (m, 1H), 
8.37 (d, 1H), 8.48 (d. lH). 
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Preparation 1Q 

PYridine-2-ethoxv-3-carhnYyii C acid ethy l ester 

A suspension of the title compound of Preparation 18 (16.4 g. 98 mmol) 
and cesium carbonate (32 g, 98 mmol) • in A/^dimethylformamide 
,(240 mL) was stirred at room temperature for 2 h. Ethyl iodide 
(7.85 mL, 98 mmol) was added and the reaction .stirred for a further 24 h 
The reaction mixture was concentrated under reduced pressure and the 
res,due partitioned between aqueous sodium carbonate solution (100 mL) 
and ethyl acetate (100 mL). The phases were separated and the aqueous ' 
Phase extracted with ethyl acetate (2 x 100 mL). The combined organic 
solutions were washed with brine, dried (Na ? S0 4 > and evaporated under 
reduced pressure to afford the title compound (18.0 g, 94%) as a pale 
yellow oil. 

1 H NMR (300 MHz, CDC. S ): 5 = 1.41 <m, 6H), 4.36, (q, 2H), 4.48 (q 2H) 
6.90 (m, 1H), 8.12 (d, 1H), 8.28 (d, 1H) 

Preparation ?f) 

PYridine-2>ethoxv-5-nitrn.a.r a rboxvKc ariri ethyl 

Ammonium nitrate (5.36 g, 66 mmol) was added porlionwise to an ice- 
cooled solution of the title compound of Preparation 19 (4.66 g 
22.3 mmol) in trifluoroacetic anhydride (50 mL) and the reaction stirred for 
18 h at room temperature. The reaction mixture was carefully poured into 
-ce water (200 mL) and the resulting suspension stirred for an hour The 
precipitate was filtered off, washed with water and dried under suction to 
afford the title compound (3.29 g, 61%). 

1 H NMR (300 MH2, CDC. 3 ): 5 =: 1.41 (t, 3H), 1.48 (t, 3H), 4.41 (q, 2H) 
4.62(q,2H),8.89(s,1H),9.16(s,1H). 



Preparation 21 

Pyridine-2-ethoxv-5-nitrn-q- carboxvlic aniri 
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Aqueous sodium hydroxide solution (4 mL, 5N, 20 mmol) was added 
dropwise to a solution ot the title compound of Preparation 20 (5.1 g, 
20 mmo|) in ethanol (100 mL) and the'reaction stirred, at room temperature 
for 18 h'. The reaction mixture was concentrated under reduced pressure, 
5 .the residue suspended in water (50 mL) and acidified to pH 3 with 
hydrochloric acid. This aqueous solution was extracted with ethyl acetate 
(3 x 100 mL), the combined organic layers washed with brine (100 mL), 
dried (Na 2 S0 4 ) and evaporated under reduced pressure to give a beige ^ 
solid. The crude product was recrystallised from ethyl acetate/hexane to 
io afford the title compound (3.32 g , 78%) as beige crystals. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.55 (t, 3H), 4.78 (q, 2H), 9.17 (S, 1H), 
9.23 (s,1Hj. 



Preparation 22 • 
15 s.Nilro-AH3-(aminocarbonvl) -Vmethvl-5-propvl-1H-pyrazol-4-vll-2- [: 

ethoxvnicotinamide 

The title compound was made by the method of Preparation 15. 
1 H NMR (300 MHz, CDCI3): 5 = 0.95 (t, 3H), 1.60 (t, 3H), 1.70 (m, 2H), 
2.90 (t, 2H), 3.85 (s, 3H), 4.80 (q, 2H), 5.35 (br s, 1H), 6.60 (br s, 1H), 9.15 
20 (s, 1H), 9.30 (s, 1H), 10.50 (s, 1H). 

TLC (95% dichloromethane / 5% MeOH) - R f = 0.5 
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Preparation 73 

5-Amino-A/-f3-(aminocarhonvn-l-mPthvi - 5-proDvl-iH-pyrazol-4-vll -P- 
ethoxvniGotinamidP 

Raney® nickel (10 g of a 50% aqueous slurry) was added to the title 
compound of Preparation 22 (20 g, 53.2 mmol) in ethanol (900 mL). The 
mixture was hydrogenated (344.7 kPa (50 psi) hydrogen) at 60°C for 
16 h, cooled and filtered through a plug of Arbocel© to give the product 
(no further purification). 

1 H NMR (300 MHz, CDCI 3 ): 6 = 0.90 (t, 3H), 1.50 (t, 3H), 1.65 (m, 2H). 
2.80 (1, 2H), 3.50 (br s, 2H), 3.80 (s, 3H), 4.60 (q, 2H), 5.20 (br s, 1 H), 6.60 
(br s, 1 H), 7.80 (s, 1 H), 7.95 (s, 1 H) ; 1 0.50 (s, 1 H). 
TLC (90% dichloromethane / 10% MeOH) - R ; = 0.3. 

Preparation 24 ...... 

.2-E thoxv-5-nitropvridinft-3-carboxamirte 

A/,A/-Dimethylformamide (2 drops) was added to an ice-cold solution of the 
title compound of Preparation 21 (3.0 g, 13.9 mmol) and oxalyl chloride (5 
mL, 57.0 mmol) in dichloromethane (30 mL), and the reaction then stirred 
at room temperature for 2 h. The reaction mixture was concentrated 
under reduced pressure and azeotroped with dichloromethane. The 
residue was dissolved in dichloromethane (30 mL), the solution cooled in 
an ice-bath, 0.88 ammonia (5 mL) added, and the reaction stirred for 15 
minutes. The mixture was partitioned between dichloromethane and water 
and the layers separated. The organic phase was washed with aqueous 
saturated sodium bicarbonate solution, brine, then dried (MgS0 4 ) and 
evaporated under reduced pressure. The residual yellow solid was 
triturated with diethyl ether, filtered and dried to afford the title compound 
(2.4 g, 83%). 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.56 (t, 3H), 4.74 (q, 2H), 6.14 (br s, 1H), 
7.66 (brs, 1H), 9.18 (d, 1H), 9.29 (d, 1H). 
LRMS 229 (MNH 4 ) + 
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Preparation 25 

9.Fthnx y-5-nitropy "riine-3-carbonitrile 

Trifluoroacetic anhydride (3.46 g, 16.5 mmol) in dioxan (5 mL) was added 
5 to an ice-cold solution of the title compound of Preparation 24 
(2.32 g, 11.0 mmol) and pyridine (2.17 g, 27.5 mmol) in dioxan (15 mL), 
and the solution stirred at room temperature for 3 h. The mixture was 
concentrated under reduced pressure and the residue partitioned between 
ethyl acetate and water. The layers were separated and the organic 
io phase washed consecutively with hydrochloric acid (2N, 2x), aqueous 
saturated sodium bicarbonate solution, then brine. The solution was dried 
(MgS0 4 ) and evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel using an elution gradient 
of pentane.ethyl acetate (100:0 to 95:5)' to afford the title compound (1.73 
is g, 81%). 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.50 (t, 3H), 4.63 (q, 2H), 8.66 (d, 1H), 
9.20 (d,!H). 

Preparation 26 
20 2-Ethoxv-5-niiropvridine- 3-narboximidamide acetate 

The title compound of Preparation 25 (11.0 g, 57.0 mmol) was added "in 
one portion" to a cooled (-10°C) solution of ethanol saturated with HCI gas, 
(100 mL), and the reaction stirred at this temperature for 8 h. The reaction 
was evaporated under reduced pressure, the residue triturated with diethyl 
25 ether, and the precipitate filtered off. The solid was partitioned between 
ethyl acetate and aqueous saturated sodium bicarbonate solution, and the 
layers separated. The organic phase was washed with aqueous saturated 
sodium bicarbonate solution, brine, then dried (MgS0 4 ), and evaporated 
under reduced pressure to give a white solid, 4.25 g. Ammonium acetate 
30 (3.61 g, 46.9 mmol) was added to a solution of this intermediate imidate 
(8.62 g) in ethanol (80 mL), and the reaction heated under reflux for an 
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hour. Tic analysis showed starting material remaining, so additional 
ammonium acetate (0.5 g, 6.5 mmol) was added, and the reaction heated 
under reflux for a further 30 min. , The cooled reaction mixture was 
evaporated under reduced pressure and the resjdue triturated with diethyl 
.ether. .The resulting solid was filtered off., and dried under vacuum to 
afford the title compound (8.26 g). 

1 H NMR (300 MHz, d 6 -DMSO): 5 = 1.38 (t, 3H), 1.77 (s, 3H), 4 54 (q 2H) 
8-74 (d, 1H),9.20(d, 1H). . 
LRMS 211 (MH)"" 

Preparation P7 

4- Nitro-1H-pvrazole-fi- carboxamiriP 

Oxalyl chloride (33.3 mL, 0.4 mol) was added dropwise over 15 minutes to 
an .ceroid suspension of 4-nitro-1H-p^razole-5-carboxylic acid ' 
(40.0 g, 0.25 mol) and A/.W-dimethylformamide (3 drops) in' 
dichloromethane (400 mL). The mixture was allowed to warm t 9 room 
temperature and stirred for 24 h. Additional oxalyl chloride (16.7 mL 0 2 
mol) was added and the reaction stirred for a further 24 h. The reaction 
mixture was filtered, the filtrate evaporated under reduced pressure and 
red.ssolved in tetrahydrofuran (400 ml). This solution was cooled in an 
■ce-bath, ammonia bubbled through for an hour, and the mixture purged 
w.th nitrogen for 30 minutes. The reaction mixture was concentrated 
under reduced pressure, the residue triturated with water, and the solid 
filtered and dried under vacuum to afford the title compound (34.7 g, 86%) 
as a white solid. 

'H NMR (300 MHz, d 6 -DMSO): 5 = 7.60-8.10 (m, 3H), 8.68 (s, 1H). 
Preparation Pfl 

gJyjethvl^-nitro-pvraToiP-^- carboxamirtp 

A mixture of the title compound of Preparation 27 (35.5 g, 0 22 mol) 
cesium carbonate (79.7 g, 0.24 mol), and methyl iodide (34.7 g,' 



WO 01/27112 



PCT/IB00/O143II 



- SO- 



io 



0.24 mOl) in /V./V-dimethylformamide (200 mL) was stirred at room 
temperature for 4 days. The reaction mixture was concentrated under 
reduced pressure and the residue azeotropedwith xylene. The resulting 
brown gum was triturated with hot ethyl acetate (6 x 400 mL) and hot 
methanol/dichloromethane (4 x 500 mL), the resulting suspensions filtered 
and the combined filtrates evaporated under reduced pressure. The 
residual brown solid was purified by column chromatography on sil.ca gel, 
using an elution gradient of ethyl acetate:hexane (30:70 to 100:0) to afiord 
the title compound, (1 1 .5 g, 31%) as a solid. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 4.03 (s, 3H)i 5.88 (s, 1H),7.80 (s, 1H), 
8.25 (S.1H). 



Preparation 29 , 
4-Amino-2-mpihyl-ovrazolp -B-carboxamide 

,5 A mixture of the title compound of Preparation 28 (5.0 g, 30.0 mmol) and 
10% palladium on charcoal (500 mg) in methanol (200. mL) was 
hydrogenated at 206.8 kPa (30 psi) and 50°C for 18 h. The cooled 
mixture was filtered through Arbocel® . the filter pad washed with 
methanol, and the combined filtrate evaporated under reduced pressure to 

20 afford the title compound, (4.2 g, 1 00%) as a pink solid. 

1 H NMR (300 MHz, d 6 -DMSO): 6 = 3.72 (s, 3H), 4.60 (s, 2H), 6.88 (s, 1H), 
7.05 (m, 2H). 

Preparation 30 

25 fi-(nimethvlami nn )pyridin-3-vl horonic acid dihydrpchjorjde 

n-Butyllithium (5.3 mL, 1.6M in hexanes, 8.5 mmol) was added dropwise to 
a cooled (-70°C) solution of 5-bromo-2-(dimethylamino)pyridine (J. Org. 
Chem. 1983; 48; 1064) (1.5 g, 7.46 mmol) in tetrahydrofuran 
(20 mL), and the solution stirred for 30 minutes. A solution of triisopropyl 

30 borate (2.57 mL, 11.2 mmol) in tetrahydrofuran (4 mL) was added 
dropwise, and the reaction then allowed to warm to room temperature over 
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• 3 h. The reaction was quenched by the addition of hydrochloric acid (2N) 
and the mixture then evaporated under reduced pressure. The residue 
was .crystallised from methanohdiethy, ether to afford the title compound, 
(800 mg', 45%) as an off-white solid. 

5 /H NMft (300 MHz, de-DMSO): 6 = 3.20 ( S , 6H). 7.1 8 ' (d. 1H>, 8 ,8 (m, 
2H). 

Preparation 3] 

2-PrOPQXy-fi.iOClonicotinir arirl 

10 The title compound was prepared from the title compound of Preparation ' 
40 using the method of Preparation 3. 

1 H NMR (300 MHz, CDCI 3 ): 5 =1.05 (t, 3H), 1.85-2.0 (m. 2H), 4.5 (t 2H) 
8.5 (s, 1H),8.6(s, 1H). , ' 

" : Ana ' yS, ' S: ,0Und C ' 35 - 16 = 3.19; N, 4.46. Caldd for C 9 H 10 .NO 3 : C, 35 19" • 
5 H, 3.28; N, 4.56% 

Preparation 32 

^ 3 -(Aminocarhonvn-5- e thv..^ ^^ ' 
nicotinamide 

The title compound was prepared from 2-propoxy-5-iodonicotinic acid (see 
a Preparation 31 above) and 4-amino-3-ethyl-i "-pyrazo.e-5-carboxamide 
(prepared as described in WO 98/49166) according to the method 
described in Preparation 13. 

1 H NMR (300 MHz, d 4 -MeOH): 5 = 1.0 (t, 3H), 1.25 (t, 3H), 1.85-2 0 (m 
2H), 2.8 (q, 2H), 4.5 (t, 2H), 8.5 (s, 1 H), 8.6 (s, 1 H). 
LRMS (TSP) 444 (MH + ). 

Preparation aa 

^f5-(Aminocarbonvl).1. meth vl- 3 - o ro D v|.iH.n Y r a ^ l .,. Y , 1 c jndn . 
propoxvnicotinamirip 

The title compound was prepared from 2-propoxy-5-iodonicotinic acid (see 
Preparation 31 above) and 4-amino-1-methyl-3- P ro P yl-iH- pyra20 ,e-5. 
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earboxamide (prepared as described in EP .526 004) according the 
method described in Preparation 13. 

i 

m.p.257-9°C. 

1 H NMR(300 MHz, CDCI 3 ): 8 = 0.95 (t, 3H), V.13, (t, 3H), 1.6-1.75 (m, 2H), 
5 .1.85-1.95 (m, 2H), 2.55 (t, 2H), 405 (s, 3H), 4.5 (t, 2H), 5.45-5.65 (br s, 
1H), 7.55-7.65 (br s, 1H), 8.5 (s, 1H), 8.8 (s, 1H), 9.3 (s, 1H). 
LRMS (ES - negative ion) 470 (M-H), (ES - positive ion) 472 (MH + ). 
Analysis: found C, 43.32; H, 4.62; N, 14.77. Calcd for C^INsCV. C. 
43.32; H, 4.71; N, 14.86% 



\ 
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Preparation 34 

Methyl 5-{f(hen7vln Yv)rarhonvllamino) -P-pmpnv V ni^ tinj:il£ 
Benzyl chloroformate (6.6 mL, 45.9 mmo.l) was added dropwise to the title 
compound of Preparation 43 (9.6 g, 45.9 mmol) and sodium carbonate 
(4-4 g, 41.4 mmol) in tetrahydrofuran (51 mL) and water' 
(38 mL) with ice-coo.ing. Atter 5 h, the reaction mixture was diluted with 
ethyl acetate (200 mL), the aqueous phase removed, and the remaining 
organ.c phase washed with water (200 mL), dried over MgS0 4 
concentrated, and the brown solid triturated with pentane to give the title 
compound as a buff solid (1 3.5 g, 39.3 mmol). 

'H NMR (300 MHz, CDC, 3 ): 8 = 1.0 (t, 3H), 1.9 (2H, to), 3.85 (s, 3H) 4 35 
(t, 2H), 5.2 (s, 2H), 6.5 (br s, 1H), 7.3-7.4 (m, 5H), 8.25 (2H br s) 
LRMS (TSP) 345 (MH + ). 

Preparation 35 

5-{f(Benz V loxv)carbonvn a minn) .9. n ^ r ^ vnirntiQj! ^ 
A solution of sodium hydroxide (3.12 g, 78 mmol) in water (15 mL) was 
added to a stirred suspension of the title compound of Preparation 34 
(13.55 g, 39 mmol) in melhano. (140 mL) and the mixture stirred at room 
temperature for 18 h. After concentration in vacuo, the residue was 
absolved in water (100 mL) which was acidified to pH 5 with cone 
hydrochloric acid and the precipitate removed by filtration, washed with 
water and dried. Purification by column chromatography (ethyl 
acetate.pentane (4:1) as e.uant) to gave the title compound as a white 
solid 

(8.9 g, 27 mmol). 

'H NMR (300 MHz, CDCI3): 5= 1.0 (1. 3H), 1.3-1.95 (m. 2H), 4.45 (1 2H) 
5.2 (s, 2H), 7.3-7.4 (m. 5H), 7.95 (b, s. 1H), 8.4 (d, 1H), 8.5 (b, s 1H)' 
11.1 (brs, 1H). 

LRMS (TSP) 331 (MH*). 
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Preparation 36 

genzyj 5 J {[ ' Haminocarbony il-i -methvl-3-propyl-l H-pvrazol-4-yll- 
amino)carbonYl)-R-proPoxv-3 -Pvridinvlcarbamate 

A solution ol the title compound from Preparation 35 (1.51 g, 4.6 mmol), 
5 0(7-azaben20tria2ol-1-yl)-/N/,/V/,N',N'tetramethyluronium hexafluoro- 
phosphate (1.74 g, 4.6 mmol) and N,/V-diisopropylethylamine (2.39 mL, 
13.7 mmol) in ^AZ-dimethyllormamide (20 mL) was added to 4-amino-l- 
methyl-3-propyl-1H-pyrazole-5-carboxamide (prepared as described in EP 
526 004; 1.0 g, 4.6 mmol) and N,N-diisopropylethylamine (2.39 mL, 
io 13.7 mmol) in N,A/-dimethylformamide (10 mL) and the resultant mixture 
stirred at room temperature for 24 h. After, concentrating in vacuo, the 
mixture was dissolved in ethyl acetate (50 mL), and washed with aq. 
sodium bicarbonate solution (5%, 50 mL). The nascent solid was 
removed by filtration and confirmed as product (659 mg, 1.3 mmol). The' 
, 5 organic phase was washed with water (50 mL) and brine (25 mL) before 
drying over MgSCV and concentrating to a pink solid which was 
crystallised from hot ethyl acetate to afford further title compound as a 
white solid (368 mg, 0.7 mmol). The mother liquors were then purified by 
column chromatography (ethyl acetate:pentane 3:1 as eluant) to afford a 
20 further batch of title compound (1 1 1 mg, 0.2 mmol). 

1 H NMR (300 MHz, d 6 -DMSO): 8 = 0.85 (t, 3H), 0.95 (t, 3H), 1.5-1.6 (m, 
2H), 1 .7-1 .85 (m, 2H), 2.4 (t, 2H), 3.9 (s, 3H), 4.3 (t, 2H), 5.15 (s, 2H), 7.3- 
7.45 (m, 5H), 7,7 (br s, 1H), 8.2 (br s, 1H), 8.4 (s, 1H), 9.5 (s, 1H), 9.85 (br 
s,1H). 

25 LRMS (TSP) 495 (MH + ). 

Analysis: found C, 60.19; H, 6.02; N, 16.81. Calcd for CasHaoNeOs - 

0.3H 2 O: C, 60.06; H, 6.17; N, 16.81% 



Preparation 37 
9-Rhnxv-5-iodonicotinic acid 
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The title compound was prepared from 2-ethoxynicotinic acid using the 
method of Preparation 3. 

■H NMR (400 MHz, d 6 .DMSO): 8 =, ,3.2 (br s, 1 H), 8.5 (d, , H). 8.3 (d 1 H) 
4.35 (q>H), 1.3 (t,3H) , . ' ' 

I 1 

Preparation 3fl 

The title compound of Preparation 37 (8 g, 27.3 mmol) in dichloromethane 
(200 mL) was treated with 1-hydroxybenzotriazole hydrate (4.43 g, 32.8. . 
mmol), Wdiisopropylethylamine (14.3 mL 

77.8 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydro-chloride 
(6-27 g, 31.7 mmol) and 4-amino-3-ethyl-1 H-pyrazole-5-carboxamide 
(prepared as described in WO 98/49166; 3.78 g, 24 mmol), and the 
resultant, mixture stirred at room temperature for 14 h. After washing with 
water (100 mL), a portion of the title compound was isolated by filtration of 
^precipitate as a pale brown solid (6.55 g, 15.3 mmol). The organic 
Phase was dried over MgS0 4 , concentrated and the residue treated with 
diethyl ether to give further title compound as a pale brown solid (1 65 a 
3.84 mmol). 

1 H NMR (300 MHz, CDCI 3 ): 8 = 1.25 (t, 3H), 1.55 (t, 3H), 2.9 (2H, q), 2 65 
(2H, q), 5.4 (br s, 1H), 6.75 (br s, 1H), 8.4 (d, 1H), 8.8 (d, 1H), 10.65 (br s 
1H). K ' 

LRMS (ES - positive ion) 430 (MH + ). 
Preparation 39 

A/-{3-(AminocamonylH.f^ 
2-ethoxy-5.iodonicotinamiHo 

Cesium carbonate (3.3 g, 10.2 mmol) was added to a stirred solution of 
the title compound of Preparation 38 (4 g, 9.3 mmol) and 2-dimethyl- 
ammoethylchloride hydrochloride (1.2 g. 11.2 mmol) in A/,/vkiimethyl- 
formamide (50 mL) and the resultant solution stirred at 80°C for 14 h 
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Concentration gave a residue which was taken up in ethyl acetate 
(15G mL) and water (250 mL). The separated aqueous phase was 
extracted with ethyl acetate (2 x 150 mL), and the combined organics dried 
over MgS0 4 , concentrated and purified by .column chromatography 
i( dichloromethane:methanol:ammonia (98:2:0.2 to 97:2.5:0.5) as eluant) to 
aflord the title compound as a white solid (2.23 g, 4.5 mol). 
1 H NMR (400 MHz, CDCI3): 8 = 13 (t, 3H), 1.55 (t, 3H), 2.3 (s, 6H). 2.8 (t, 
2H), 2.9 (q, 2H), 4.2 (t, 2H), 4.6 (q, 2H), 5.25 (br s. 1H), 6.6 (br s, 1H), 8.4 
(s, 1H),8.8 (s, 1H), 10.5 (s, 1H) 
LRMS (TSP) 401 (MHT) , 

the regioisomers were confirmed by long range 'H-^C correlation 
experiments (HMBC). 



\ 
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Preparation 40 

2-PrODOXy nipntinir arlrj 

The title compound was prepared in 73% yield from n-propanol usino the 
method of Preparation 1. 

'H NMR (300 MHz, d 6 -DMSO + 1 drop d r trifluoroacetic acid) 5 = 0 95 (t 
3H), 1.65-1.8 (m, 2H), 4.25 (t, 2H), 7.0 (m, 1H), 8.1 (d, 1H), 8.25 (d, 1H). 

Preparation 41 
Methvl-2-propoxvnir.ntinatP 

Diethyl a20dicarboxy.ate (2.2 mL, 14 mmol) . was added dropwise to a 
solution of the title compound of Preparation 40 (2.30 g 12 7 mmol) 
triphenylphosphine (3.67 g, 14 mmol) and methanol (0.60 mL, 15 mmol) in 
tetrahydrofuran (20 mL) and the reaction stirred for 18 h at room 
temperature. The reaction mixture was concentrated under reduced, 
pressure, the residue triturated with a 20% diethyl ether.pentane solution 
and then filtered. The filtrate was concentrated under reduced pressure 
and the residue purified by flash column chromatography (diethyl ' 
ether:pentane 50:50 as eluant), to afford the title compound (2.2 g, 
11.3 mmol) as a pa|e yellow oil. 

1 H NMR (300 MHz, CDCI 3 ) 8 = 1.07 (3H, t), 1.86 (2H, m). 3.92 (3H s) 
4.38 (2H, t), 6.93 (1H, m), 8.15 (1H, d), 8.30 (1H, d). 

Preparation 49 

Methyl 5-nitr o-2-prop nYYm>ntin a t Q 

The title compound was prepared in 32% yield (after crystallisation from 
methanol) from the title compound of Preparation 41, using the method of 
Preparation 20. 

1 H NMR (300 MHz, CDCI 3 ) 8 = 1.04 (3H, t), 1.84 (2H, m), 3.92 (3H s) 
4-48 (2H,t), 8.88 (1H,s), 9.14 (1H,s). 



Preparation 43 
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Methvl 5-amino-2-Dropox ynicotinale , 

The title compound was prepared from the title compound of Preparation 
42 by the method of Preparation 23. , 

1 H NMR (300 MHz, CDCI 3 ) 8 = 1.04 (3H, t),' 1.80 (2H, m), 3.40 (2H, s), 
5 , 3.89 (3H, s), 4.28 (2H, t), 7.57 (1 H, s), 7.80 (1 H, s). 
LRMS (TSP) : 21 1 (MH) 4 

Preparation 44 

/Prt-Rnt yl 3-iodo-1 -? 7Ptiriinecarboxylate 
,o A. mixture of /ert-butyl. 3-[(methylsulfonyl)oxy]-1-a2etidinecarboxylate 
(prepared as described in Synlett 1998, 379; 5,0 g, 19.9 mmol), and 
potassium iodide (16.5 g, 99.4 mmol) in /y,A/-dimethyl1ormamide 
(25 mL), was heated at 100°C lor 42 h. The cooled mixture was 

partitioned between wafer and ethyl acetate, and the layers separated. 

15 The organic phase was dried over MgS0 4 , concentrated under reduced " 
pressure and the residue azeotroped with xylene. The crude product was 
purified by flash column chromatography (dichloromethane as eluant) to 
give the title compound, 3.26 g. 

1 H NMR (300 MHz, CDCI3) 5 = 1.43 (s, 9H), 4.28 (m, 2H), 4.46 (m, 1H), 

20 4.62 (m, 2H). 

LRMS (TSP) 284 (MH) + 

Preparation 45 

ml [ M AminnrarhonvIM -m^ h Y l-3-propvl-1 H-nvra7ol-4-vn-2-ethoxy-5- 

25 nitronicotinamide 

The product of preparation 21 and 4-amino-1-methyl-3-propyl-1 H- 
pyrazole-5-carboxamide (prepared as described in EP 526 004) were 
combined using the method of preparation 13. 
m.p. 251-3°C. 

30 1H NMR (300 MHz, d 6 -DMSO): 8 = 0.9 (t, 3H), 1.38 (t, 3H), 1.5-1.7 (m, 
2H), 2.5-2.55 (m, partially obscured by DMSO peak), 3.9 (s, 3H), 4.5-4.65 
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(m. 2H); 7.3 (br s, 1 H), 7.7 (br s. 1 H), 8.7 (s, 1 H), 9.2 (s, 1 H), 9.7 (s, 1 H). 
LRMS (ES negative ion) 375 (M-H)'. 

Analysis: Found C, 50.99; H, 5.36; N, 22.33.. Calcd for C 16 H 20 N 6 O 6 ■ C 
51.06; H, 5.36; N, 22.33% 



5 



Preparation 4fia 
and 

J 0 Preparation 4fih 

Using the method of preparations 10a and 10b, the title compounds were 
prepared using 4(2-chloroethyl)mdrpholine.HCI. The regiochemistry was 
determined by nOe studies. 



15 



3-Ethyl-1-[2-(4-morpholinyl)ethyl]-4-nitro-1H-pyra 2 ole-5-carboxamide 
m.p. 133°C. 

1H.NMH (300 MHz, CDCI 3 ): 5 = 1.25 (t, 3H), 2.4-2.45 (m, 4H), 2.75 (t 2H) 
2-9 (q, 2H), 3.55-3.65 (m, 4H). 4.45 (t, 2H), 6.4 (br s, 1 H), 7.6 (br s 1 H) 
20 LRMS (TSP) 298 (MH + ). 

Analysis: Found C, 48.47; H, 6.47; N, 23.49. Calcd for C l2 H 19 N 6 0 4 • C 
48.48; H, 6.44; N, 23.56% 

5-ethyl-1-[2-(4- m orpholinyl)ethyl]-4-nitro-1H-pyra 2 ole-3-carboxamide 
25 m.p. 144.9-1 47. 1°C. 

1H NMR (400 MHz, CDCI 3 ): 6 = 1.25 (t, 3H), 2.4-2.5 (m, 4H), 2.8 (t 2H) 
3.0 (q, 2H), 3.55-3.65 (m, 4H), 4.2 (t, 2H), 6.0 (br s, 1H), 7.25 (br s 1H) 
LRMS (TSP) 298 (MH + ). 

Analysis: Found C, 48.49; H, 6.47; N, 23.35. Calcd for C 12 H 19 N 5 0 4 • C 
30 48.48; H, 6.44; N, 23.56% 
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Pre paration 47 

l^^ ^M.tp.M-moroholinvll rih yll 1 H . py.Rrol P -s-oarboxam,de 
The title compound ot p.eparation 46a (16 g, 54 mmol) was dissolved in 
etnanol (320 ml) and t.eated with 10% Pd on C (1.6 g) before sli.nng a. 
BT under 60 psi o. hydrogen to, 6 h. The oatalys, was removed by 
nation through ArboceC the filtrate ooncentrated in vacuo to an oil whrch 
altorded the title 'compound as a p.nk solip alter trituration with diisopropyl 
ether (13.18 g, 49.3 mmol). 



m.p. 115-7°C. 

^ ..lj rnn v R - 1 ? (1 3H) 2 4-2.5 (m. 4H), 2.55 (q, 2H), 
1H NMR (300 MHz, CDCI 3 ) 6-1.^ u, «• v 

2.8 (t, 2H), 3.4 (s, 2H), 3.6-3.65 (m, 4H), 4.45 (t, 2H). 
LRMS (TSP) 268 (MH + ); 
B Analysis: Found C, 53.89; H, 8.04; N, 25.86. Ca.cd lor C 12 H 21 N 5 0 2 : C 

53.92; H, 7.92; N, 26.20% 



Prp paration 48 
20 jHsdAjmnocatbc^^ 
inHn-P^ proDOxyn icotinamide 

The title compound was prepared by the method of preparation 13 us.ng 
the title compounds of preparations 31 and 47. 



25 m.p. 1 80-1 80.5°C 



m.p. lou- iou.j v^. 

1H NMR (300 MHz. CDC. 3 ): 5 = 1.05 (t, 3H). 1-25 (t, 3H), 1.85-1.95 (m. 
2H) 2 4-2.55 (m. 4H). 2.6 (q. 2H), 2.8 (t, 2H). 3.55-3.7 (m. 4H). 4.5 (t, 2H). 
4.55 (t, 2H), 5.6 (br s, 1H). 8.25 (br s 1H). 8.5 (s, 1H), 8.75 (s, 1H), 9.5 (., 
1H). 

30 LRMS (TSP) 558 (MH + ). 

jo ac h 5 23" N 14.59. Calcd for C21H29N6U41 • 
Analysis: Found C, 45.05, H, t><", ^ 
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0.2H 2 O: C, 45.04; H, 5.29; N, 15.01% 



Preparation 49 

/VM5-(Aminocar bonvl) -3-ethvl-142-(4-morp h olinvlie1hvl1-rH-pvrazo[-4-vn-P- 
ethoxy-5-iodonicotinamirie 

The title compound was prepared by the method of preparation 13 from 

the products of preparations 31 and 47 in 88% yield (4.0 g). 

1 H NMR (300 MHz, CDCI 3 ): 6 = 1 .2 (1, 3H), 1 .5 (t, 3H), 2.4-2.5 (m, 4H), 2.6 , 

(q, 2H), 2.8 (t, 2H), 3.6-3.7 (m, 4H), 4.45 (t, 2H), 4.65 (q, 2H), 5.6 (or s, ' 

•1H), 8.3 (br s, 1H), 8.45 (s, 1H), 8.77 (s, 1H), 9.55 (s, 1H). 

LRMS (TSP) 544 (MHT). 



.i 

■ i i 



Preparation 50 

AH3-(Aminocarbonvn-1-(4-r Y anoben7vn-f>. P thv|.lH-Dvra7n|-4- V l1.2-ethn y v- 
5-iodonicotinamide • 

The title compound was prepared from the title compound of preparation 

38 and 4-cyanobenylchloride in 83% yield (988 mg). 

1H NMR (300 MHz, CDCI 3 ): 5 = 1.2 (t, 3H), 1.55 (t, 3H), 2.8 (q, 2H), 3.0 (s, 

3H), 3.1 (s, 3H), 4.65 (q, 2H), 4.95 (s, 2H), 5.2 (br s, 1H), 6.6 (br s, 1H), 

8.40 (d,1H), 8.80 (d,1H),1 0.45 (brs,1H). • 

LRMS (TSP) 514 (MH + ), 537 (MNa + ). 



Preparation 51 

/V-f3-(Aminocarbo nyl)-5 -eth v l-1-(2-pvridinvlmethvn-1Ay- D vra7n|-4-vll-5-iori n . 
2-propoxvnicotinamide 

The title compound was prepared using the method of preparation 13 and 
the title compounds of preparations 31 and 4-amino-5-ethyl-1-(2- 
pyridinylmethyl)-1H-pyrazole-3-carboxamide (WO 9849166). 
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1H NMR (400MHz, CDCI 3 ): 8 = 1.00 (m. 6H), 1,90 (m, 2H). 2.80 (q. 2H). 
4 50 (t 2H), 5.20 (s, 1H). 5.40 (S, 2H), 6.60 (s. 1H), 6 90 (d, 1H). 7.20 (m. 
1H), 7.60 (app. I. 1H), 8.40 (d, 1H). B16O <m. 1H), 8.75 (s, ,1H), 10.40 (., 
1H) 

,LRMS (ES- positive ion) 535 (MH + ), (ES - negative ion) 533 (M-H) 
Anal. Found C, 47.53; H, 4.41; N. 15.69. Calcd f or C 21 H 23 0 3 N 6 l; C, 47.20; 
H, 4.34; N, 15.73. 



10 Preparation 52 

WRMt yi 3- H f— ^^nn Y h.F,-ethvl-4.(|(5-iodo-2-propoxy^3: 

The title compound was prepared by the method ot preparation 17c us.ng 
the products from preparations 32 and 44. ' 

l5 1H NMR (400MHz, DMSO); 8 = 0.95 (t, 3H), 1.05 (t, 3H), 1.40 (s. 9H). 
. 1 7*-1 -88 (m, 2H), 2.68 (q, 2H); 4.22-4.35 (m, 4H). 4.40 (t, 2H). 5,33 (t, 

1H), 7.35 (bs, 1H), 7.52 (bs, 1H). 8.40 (s, 1H), 8.55 (s, 1H), 10.10 (s. 1H) 

LRfVtS (TSP - positive ion) 373.2 (MH + - BOC and I) 

Anal. Found C, 45.11; H. 5.07; N, 13.56 Calcd for C 23 H 31 0 6 N 6 l. 0.2 DCM: 
20 C, 45.28; H, 5.14; N, 13.66. 



Preparation 53 

tert . Butvl ^^^^.rhnn yh^-ethvl^-flf^iodo^-propoxY-g : 

25 p Yri Hin Y , ^ a rhnnvl1am '- }-^-p-^"'-l-^-'-niperidinecarboxvlate 

The title compound was prepared using the method of preparation 17b, 

and the product from preparation 32 in 52% yield (10.3 g). 

1H NMR (400MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.10 (t, 3H). 1-45 (s, 9H). 

1 85-1 95 (m, 4H), 2.10 (m. 2H). 2.84 (m. 4H). 4.10-4.30 (m. 3H). 4.50 (t, 
30 2H), 5.10 (s, 1H), 6.60 (S, 1H), 8.40 (S, 1H), 8.72 (s, 1H), 10.30 (s, 1H) 

LRMS (TSP - positive ion) 628 (MH + ) 



WO 01/27112 

PCT/I Boo/o i-| 30 



- 93 ~ 

Anal. Found C, 47.55; H, 5.71; N, 13.07 Calcd for C 25 H 3 5O5N 6 l.0.3H 2 O, C, 
47.52; H, 5.68; N, 13.30 



Preparation 54a 

1-(cvclopropvlmelhvlV3.Pth vi.4-nitro-iH. p y razole-5-carhny a miri g 
and 

Preparation 54h 

1-(cvclopropvlmethvlV5-fit hvl-4-nitro-iH-p V razole-3-c a rhnv a mida 
A suspension of 3-ethyl-4-nitro-1H-pyrazole-5,carboxamide- (prepared as 
in W098/49166) (40.0 g, 217 mmo!) in dry DMF (300 ml) was treated with 
cesium carbonate (77.8 g, 239 mmol). To this, in a single portion, was 
added cyclopropylmethyl bromide (22.9 ml, 239 mmol) and the resultant 
suspension stirred at RT for 6h. Afler condensation in vacuo, the residue 
was partioned between ethyl acetate (200 ml) and water (200 ml), and the 
insoluble material removed by filtration. The solid was partioned between 
water (200 ml) and methylene chloride (200 ml), and undissolved solid 
removed by filtration. Combined organics were washed with brine (100 
ml), dried over MgSCv, and condensed to a solid (-40 g). The two 
regioisomers were separated by crystallisation of the crude mixture. The 
more lipophilic component (Rf = 0.27, methylene chloridermethanol 98:2) 
crystallising from a mixture of methylene chloride (50 ml) and 
diisopropylether (200 ml) to give 1-(cyclopropylmethyl)-3-ethyl-4-nitro-1H- 
pyrazole-5-carboxamide (12 g, 50 mmol). Crystallisation of the mother 
liquors from acetonitrile gave the more polar component (Rf = 0.19, 
methylene chloride:methanol 98:2) (10 g, 42 mmol) which was confirmed 
as the 1-(cyclopropylmethyl)-5-ethyl-4-nitro-1H-pyra20le-3-carboxamide by 
nOe experiements. The mother liquors contained further material as a 
mixture of regioisomers (20 g, 84 mmol). 
1 -(cyclopropylmethyl)-3-ethyl-4-nitro-1 H-pyrazole-5-carboxamide 
1H NMR (300 MHz, CDCI 3 ): 8 = 0.38-0.42 (m, 2H), 0.5-0.6 (m, 2H), 1.2 (t, 
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3H), 1.3 (m, XH), 2.9 (q, 2H). 4.2 (d, 2H). 6.0 (br s, 1H). 715 (br 8, 1H). 
LRMS (TSP) 239 (MH + ). 

Analysis: Found C, 50.38; H, 5.93; N. 23.12. ■ Calcd for C 10 HuN 4 O 3 : C. 
50.41; H, 5.92; N, 23.52% 

1-(cyclopropylmethyl)-5-ethyl-4-nitro-lH-pyrazole-3-carboxamide 
1H NMR (300 MHz, CDCI 3 ): 8 = 0.35-0.41 (m, 2H), 0.6-0.65 (m, 2H). 1.25 
(t, 3H), 1 .2-1 .3 (m. 1 H), 2.95 (q. 2H). 4.0 <d. 2H). 5.85 (br 8. 1 H), 7.2 (br 5. 
1H). 

10 LRMS (TSP) 239 (MH + ). 

Analysis: Found C, 50.30; H, 5.90; N. 23.39. Calcd lor C 10 H 14 N 4 O 3 : C, 

50.41 ;H, 5.92; N, 23.52% 



5 



15 Preparation 55 

..A^inn-l-tcvclopropylr^ 

The title compound was prepared following the method of preparat.on 11 
using 1-(c y cloprop y .meth y .)-5-ethyl-4-nitro-1H-p y razo.e-3-carboxam,de 

(from preparation 54b) in 92% yield (7.7 g). 
20 m.p. 143-145°C. 

1H NMR (400 MHz, CDCI3): 5 = 0.35-0.42 (m. 4H). 1.18 (t, 3H), 1.25-1.35 
(m, 1H), 2.55 (q, 2H). 2.8 (br s, 2H). 4.33 (s, 1H). 4.36 (s, 1H). 
LRMS (TSP) 209 (MH + ). 

Analysis: Found C, 57.58; H, 7.78; N, 26.76. Calcd for C 10 H 16 N 4 O : C. 
25 57.67; H, 7.74; N, 26.91% 



Preparation 56 

5-Ar.etvl-2-e * h "*y ninotinic acid 
w Palladium (II) acetate (919 mg, 4.08 mmd), butyl vinyl ether (18.9 ml. 
,46.5 mmol) and tri-o-tolyl phosphine (2.50 g, 8.16 mmol) were added to a 
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stirred solution of the title compound of preparation 37 (15.0 g, 51.2 mmol) 
and triethylamine (10.5 ml, 81.9 mmol) in acetonitrile (150 ml), the 
mixture was refluxed for 3h under nitrogen, and then stirred at RT for I6h. 
The solvent was removed in vacuo, and the residue taken up in 6N HCI 
(80 ml), ,and stirred at RT for 40 min. The mixture was 'then diluted with 
water and ethyl acetate, filtered through Arbocel' and the organic layer 
was separated. The aqueous phase was extracted with ethyl acetate (3 x 
200 ml), and the combined organics were dried (MgSCv) and concentrated 
in vacuo. The crude product was then taken up in NaHC0 3 (sat. aq.. 500 
ml) and ethyl acetale (200 ml). The organic layer was separated, the 
aqueous layer washed with dichloromethane (200 ml), acidified with cone. 
HCI to pH 1, and extracted with ethyl acetate (5 x 200 ml). The combined 
extracts were washed with brine (200 ml), dried (MgS0 4 ) and concentrated 
in vacuo. Purification of the crude product by, column chromatography 
(99:1:0.25 ethyl acetate:methanol:acetic acid' as eluent), and then 
recrystallisation from hot diisopropylether gave the title compound as, a 
yellow solid (3.91 g, 18.9 mmol). 

1H NMR (400 MHz, CDCI 3 ): 5 = 1.60 (t, 3H), 2.60 (s, 3H), 4.80 (q, 2H), 
8.93 (s, 1H), 8.96 (s, 1H). 
LRMS (ES - negative) 208 (MH") 



Preparation 57 

Methyl 2-ethoxy-S-iodonicotinate 

Concentrated sulphuric acid (2 ml) was added to a stirring suspension of 
the title compound of preparation 37 (40 g, 137 mmol) in methanol (250 
ml), and the mixture refluxed for 2h. A further aliquot of sulphuric acid (1 
ml) was added, and the mixture refluxed for a further 2h, before standing 
at -18°C for 16h. The off-white precipitate was filtered off and washed 
with methanol, dissolved in ethyl acetate (500 ml) and the solution, 
washed with NaHC0 3 (sat. aq., 200 ml) and brine (200 ml). The organic 
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,ayer was dried over M 9 S0 4 , and concentrated in vacuo to give the title 

compound as an oft-white solid (34 g, 111 mmol). 

m.p.67-69°C 

1H NMR (400MHz. CDCI3): 8 = 1.41 (t. 3H). 3.90 (S, 3H), 4.43 (q, 2H), 8.36 
5 (s, 1H),8.44 (s, 1H) 

LRMS (TSP - positive) 308 (MHT) 

Anal. Found C, 35.06; H, 3.18; N, 4.45. Calcd for C 9 H 10 O 3 NI: C, 35.20; H, 
3,28; N, 4.56. 
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Preparation 58 

Methyl 5-acetyl-2-ethoxynicotinate 

Palladium (II) acetate (877 ,mg, 3.90 mmol), butyl vinyl ether (19.8 ml. 0.15 
mo .) and tri-cMo.yi phosphine (2.37 g, 7.81 mmol) w*r* added to a st.rnng 
l5 solution of the title' compound ol preparation 57 (15.0 g, 48.8 mmol) and 
tnethylamine (10.9 ml. 78.1 mmol) in acetonitri.e (150 ml). The mixture 
was refluxed for 1.5h under nitrogen, and then the solvent removed m 
vacuo The residue was taken up in 6N HCI (60 ml), and stirred at RT for- 
1h The mixture was then diluted with water, and extracted with ethyl 
20 acetate (3 x 250 ml). The combined organic layers were dried (MgSO,) 
and concentrated in vacuo. The brown residue was purified by flash 
column chromatography (methylene chloride as e.uent) to give an off-wh,te 
solid, which was recrysta.lised from diisopropylether to yield the t.t.e 
compound as pale brown needles (5.3 g, 23.7 mmol). 

25 m.p. 111-112°C 

1H NMR (400MHz, CDCI3): 8 = 1.41 (t, 3H), 2.56 (S, 3H). 3.89 (s, 3H), 4.54 

(q, 2H), 8.62 (S,1H),8.83 (s. 1H) 
LRMS (TSP - positive) 224 (MH + ) 

Anal. Found C, 59.11; H. 5.80; N, 6.22. Calcd for Cl1 H 13 0 4 N: C, 59.19; H, 
30 5.87; N, 6.27. 
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Preparation 59 

5-Acetvl-2-elhoxvnicotinic ariri 

i ' 
To a solution of the title compound of preparation 58 (7.15 g, 32.0 mmol) 

5 in dioxane (50 ml) was added a solution of sodium hydro'xide (2.56 g, 64.1 
mmol) in water (10 ml). The mixture was stirred at RT for 2h ; after which it 
was concentrated in vacuo. The residue was partitioned between ethyl 
acetate (100 ml) and water (100 ml). The aqueous layer was separated, 
acidified with 2N HCI, and then extracted with ethyl actetate (3 x 100 ml). 
jo These combined organic extracts were washed with brine (100 ml), dried 
(MgS0 4 ) and concentrated in vacuo to yield the title compound as a yellow 
solid (6 g, 28.6 mmol). 
m.p. 117-118°C 

• 1H NMR (300MHz, CDCI 3 ): 5 = 1 .54 (t, 3H), 2.62 (s, 3H), 4.78 (q, 2H), 8.95 
is (brs, 2H) 1 1 

LRMS (ES - negative) 208 (MH) 

Anal. Found C, 57.32; H, 5.43; N, 6,53. Calcd for C 10 H 1l O 4 N: C, 57.4V, H, 
5.30; N, 6.70. 

20 

Preparation 60 

5-Acetyl- N-\ 3-(aminocarbonvn- 1 -/cv clooroDvlmelhyn.S-ethvl- 1 H- pyra 7 n\.A- 
yll-2-ethoxvnicotinamide 

A solution of the title compound of preparation 56 (800 mg, 3.82 mmol) 
25 and 0-(7-azaben20tria2ol-1-yl)-/V,/V,A/;/V-tetramethyluronium hexafluor- 
phosphate (1.59 g, 4.40 mmol) in DMF (30 ml) was added to a solution of 
the title compound of preparation 55 (796 mg, 3.82 mmol) and 
diisopropylethylamine (3.33 ml, 19.1 mmol) in DMF (15 ml). After 1h the 
DMF was removed in vacuo, and the residue was partitioned between 
30 ethyl actetate (200 ml) and water (200 ml). The organic layer was 
separated, washed with NaHC0 3 (sat. aq., 100 ml) and 1N HCI (aq., 100 
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ml) dried (MgS0 4 ) and concentrated in vacuo to give a beige solid. This 
was recrystallised trom isopropyl alcohol to yield the title compound as a 
pale brown solid (1.1 g, 2.75 mrnol)' . 

m.p. 238-240°C '. , 

,1H NMR (400MHz. CDCb): 5 = 0.39 (m. 2H), 0.60 (m. 2H). 1.1B (t, 3H). 
1 26 (m, 1H), 1.53 (t, 3H), 2.58 (s, 3H). 2.92 (q, 2H), 3.95 (d, 2H), 4.74 (q,. 
2H). 5.26 (br s, 1H). 6.64 (br s, 1H). 8.85 (s. 1H). 9 ; 00 (.. 1H). 10.48 (br s, 
1H). 

LRMS (ES - positive) 400 (MH + ) 

roo^- u R4V N 16 80. Calcd lor 
, Anal. Found C, 59.34, H, 6.41, in, 

C 20 H 25 O,N 5 .0.3H 2 O.0.2IPA: C, 59.35; H, 6.58; N, 16.80. 

i 

' ^Preparation 61 , 

5 ^ArPt Yl^43Wan innr a rhonvlV5>PthvMH-pyrazoM-vlV2; • 

oihVw Ynicotinamide • 
A solution of the title compound trom preparation 59 (5.70 g, 27.3 mmol) 
and a(7-a 2 abenzotriazol-1-yl)-N,A/,W.W'-tetramethyluronium hexafluor- 
phosphate ( 10.9g, 28.6 mmol) in methylene chloride (100 ml) was added 
20 to a solution of 4-amino-3-ethy.-1 H- P yrazole-5-carboxamide (prepared as 
WO 98/49166) (4.20 g. 27.3 mmol) and diisopropylethylamine (23.7 ml, 
13 6 2 mmol) in methylene chloride (115 ml). After 1h the mixture was 
diluted with brine (100 ml) and washed with NaHC0 3 (sat. aq.. 100 ml) and 
then HCI (2N, 100 ml). Each aqueous layer was back-extracted w.th. 
25 dichloromethane (100 ml), and the combined organics washed w.th bnne 
(100 ml), dried (MgSO.) and concentrated in vacuo. An analytical sample 
of the title compound was obtained by trituration with ethyl acetate, 
followed by recrystallisation from ethanol, while the remainder was punted 
by flash column chromatography (95:5 methylene chloride : methanol as 
30 eluent) to yield the title compound (total weight = 7.8 g, 22.5 mmol). 
m.p. 21 7-21 9°C 
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to 

1H NMR (400MHz, DMS.O): 8 = 1.12 (i, 3H), 1.42 (t, 3H), 2.58 (s, 3H), 2.73 
(q, 2H), 4.61 (q, 2H), 7.26 (bs, 1H), 7.48 (bs, 1H), 8.72 (s, 1H), 8.90 (S, 
1H), 10.52 (bs, 1H), 12.93 (bs, 1H). 
LRMS (TSP - positive) 346.2 (MHT) 

Anal. Found C, 55.45; H, 5.64: N, 19.91. Calcd for C^H^O.Ns. C, 55.65; 
H, 5.55; N, 20.28. 



Preparation 62 

/effBut Y' 4-[4-{[(5-acetv l-2-ethox V -3-pyridinvncarbonvnamino)-3- 

(aminocarbonYl)- 5-el h v l-1 H -pvra2ol-1-vll-i-piperidinecarhnx V l fl tP 
The title compound from preparation 61 (4.32 g, 12.5 mmol) and cesium 
carbonate (4.90 g, 15.0 mmol) were dissolved in DMF (60 ml), and 1-(/ert- 
butoxycarbonyl)-4-piperidinylmethane sulphonate • (Bioorg. Med. Chem. 
Lett. 1999, 9, 1285) (4.20 g, 15.0 mmol) was added in one portion. The 
mixture was stirred at 100°C under nitrogen for 6h, after which additional 
1-(/erf-butoxycarbonyl)-4-piperidinylmethane sulphonate (1.75 g, 6.26 
mmol) and cesium carbonate (2.00 g, 6.26 mmol) were added. The 
mixture was heated at 60°C for a further 16 h. The mixture was 
concentrated in vacuo, and the residue was partitioned between ethyl 
acetate (200 ml) and water (200 ml). Brine (50 ml) was then added, the 
organic layer separated and the aqueous extracted further with ethyl 
acetate (2 x 100 ml). The combined organic layers were dried (MgS0 4 ), 
and concentrated in vacuo. The crude product was purified by column 
chromatography (first with 98:2 methylene chloride_methanol; and 
repeated with 1:1 to 0:1 pentane.ethyl acetate) to yield the title compound 
as a white solid (3.8 g, 7.19 mmol). 
m.p. 197-202°C 

1H NMR (400MHz, CDCI 3 ): 6 = 1 .24 (t, 3H), 1.49 (s, 9H), 1.58 (t, 3H), 1.92 
(m, 2H), 2.15 (m, 2H), 2.60 (s, 3H), 2.90 (m, 2H), 2.93 (q, 2H), 4.22 (m, 
1H), 4.29 (m, 2H), 4.78 (q, 2H), 5.26 (bs, 1H), 6.66 (bs, 1H), 8.88 (s, 1H). 
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9.03 (si 1H), 10.49 (bs, 1H) 
LRMS (ES - positive) 529 (MH + ) 

Anal. Found C, 58.04; H. 6.85; N. 15.39. Calcd lor C 26 H 3 eOeN,0.5H 2 O. 
C, 58.09; H, 6.94; N, 15.63. 
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Preparation 63 

* „.\ o 0 4 hv/ i -I iM.mothyl- iH-imidazol-2: 
^ r ^ v r.ML^. (aminocarb "" Y»)-3-etnvl-1 IH meing - 

The title compound was prepared by the method of preparation 13 us,ng 
4-amino-3.ethyl-l-Kl-methy.-1 H-imidazol-2-yl)methyl]-l H- P yrazo.e-5- 
carboxamide (prepared as in WO 9954333) and the title compound o1 
preparation 59. 

1H NMR (400MHz, CDCI3): 5-1.25 (m. 6H), 2.60 .(SV 3H). 2.70 (q, 2H), 
3 95 (s, 3H), 4.80 (q, 2H), 5.60 (s, 2H), 5.80 (br s, 1H), 6.85 (s, 1H). 6.90 
(s, 1H), 8.90 (s, 1H), 9 00 (s, 1H) 9.80 (brs, 1H), 10.20 (s, 1H). 
LRMS (ES - positive) 440 (MH + ); (ES - negative) 438 (ES ) 



20 Prpparation 64 

4 dUl( 5jgdO^SOb^^ 
p Yra ->r,io-^-rarhoxamide 

The title compound was prepared by the method of preparation 13 usmg 
Ihe products of preparations 3 and 9. 
25 1H NMR (300 MHz, CDCfe): 5 = 0.9 (3H. .). 1 .0 (6H, .), 1 .6-1.65 (2H, m) 
2.2-2.45 ,1H, m), 2.82 (2H, t). 3.85 (3H, s), 4.35 (2H, d). 5.2 (1H, b, s), 6.6 
(1H, br s), 8.4 ( 1H, d). 8.75 (1H, d), 10.2(1H, br s). 
LRMS (TSP) 486 (MH*). 
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Synthesis o f the Compounds of Formulae 1A and IB 

Example 1 . . . ' . 

5-(2-But6xy-5-ioclo-3-pvridinvlV3-elhvl- ? .(2-me»ioxvfilhvl)-2.6-dihvdro.7R 
i3vrazolol4 .3-olpyrimidin-7.nnp 

Potassium hexamethyldisilaz.de (46 mg : 0.23 mmol) was added to AA(3- 

(aminocarbonyl)-5-ethyl-l-(2-methoxyethyl)-lH-pyra2ol-4-yl]-2-butoxy-5- 
iodonicotinamide (Preparation 13) (100 mg, 0.1.9 mmol) in degassed n- 
butanol (2 mL) and the solution stirred under a nitrogen atmosphere. The 
reaction was heated at reflux for .9 h and then cooled. The butanol was 
removed in vacuo and the residue partitioned between dichloromethane 
and 1N hydrochloric acid. The organic phase was separated and washed 
with brine, dried (MgS0 4 ) and concentrated to give a white solid. 
Trituration with ethyl acetate gave the title compound (40 mg, 42%) as a 
white solid. 

'H tJMR (400 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H), 
1.90 (m, 2H), 3.05 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.55 (t, 
2H), 8.40 (s, 1H), 9.00 (s, 1H), 10.70 (s, 1H). 
LRMS (TSP): 498.1 (MH + ). 

Example 2 

Methyl 6-butoxv-5-f3-elhvl-P. ^. met hoxvpih Y l).7.oxo-6.7-dih Y f)rn-P^- 
pyrazolof4 3-o1pvrimidin-5-vnnicotinaffi 

5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7/^ 
pyrazolo[4,3-cr]pyrimidin-7-one (Example 1) (100 mg, 0.20 mmol), 
palladium acetate (31.6 mg, 0.141 mmol), 1 ,2-bis(diphenylphosphino)- 
propane (37 mg, 0.09 mmol) and triethylamine (0.22 mL, 1.56 mmol) were 
added to methanol (5 mL) and dimethylsulfoxide (0.7 mL). The reagents 
were stirred together under an atmosphere of carbon monoxide (482.6 
kPa (70 psi)) at 75°C for 14 h. The reaction mixture was filtered through 
Celite® and the solvent removed in vacuo. The product was purified by 
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flash column chromatography (gradient elution Irom dichloromethane to 
2% methanol: dichloromethane) to give the title compound (89 mg, 100%). 
NMR (300 MHz, CDCI 3 ): 6 = liOO'd. 3H), 1.40 (t, 3H), .1.50 (m. 2H). 

1.90 (m, ! 2H); 3.05 (q, 2H), 3.25 <S, 3H), 3.90 (t, 2H), 4.00 (s, 3H), 4.40 (t, 
,2H), 4.60 (t. 2H), 8.85 (s, 1H). 9.25 (s, 1H), 10.60 (s, 1H). 

LRMS (TSP): 430.2 (MH + ). 



Example 3 
^tox^^ 
10 rf| pYrimidin-5 -Y'1nirotinic acjd 

Sodium hydroxide (0.52 mL of 2N) was added to a solution of methyl 6- 
butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-oxo-6,7-dih y dro-2H-pyrazo.ol4,3- 

olpyrimidin-5-yllnicotinate (Example 2) (226 mg, 0.53 mmo.y in d.oxane. 

The solution was stirred for 14 h. The pH was adjusted to pH 2-3 w.th 

15 hydrochloric acid (1N) and the mixture concentrated to dryness. Hot 
: . ethanol was added to the solid and the slurry filtered. The ethanol so.ut.on 

was concentrated and the resulting solid was washed w.th 

dichloromethane resulting in the title compound (156 mg, 72%). 

i H NMR (300 MHz, CDCI3): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H), 
20 1.90 (m, 2H), 3.10 (q, 2H). 3.30 (S, 3H), 3.90 (t, 2H), 4.55 (t, 2H). 4.65 (t, 

2H), 8.95 (s, 1H), 9.25 (S, 1H), 10.90 (s, 1H). 

LRMS (TSP): 416.5 (MH + ). 
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Example 4 

5- [2-ButoxY-5- fhYd ro xv m fit hvl)-3-Dvridinvll-3-elhvl-2W2.methoxvelh V n-2fi- 
dihvdro-7 H-pyra20lo[4,3-cflpvrimidin-7-nnp 

Carbonyldiimidazole (47 mg, 0.24 mmol) was added to a stirred solution ol 

6- butoxy-5-[3-ethyl-2-(2-methoxyethyl)-7-oxo-67-dihydro-2H-pyrazolo|4,3- 
o]pyrimidin-5-yl]nicotinic acid (Example 3) (100 mg. 
0.24 mmol) in tetrahydrofuran (3 mL) under a nitrogen atmosphere. The 
mixture was stirred at room temperature for 1 h. A further 20 mg of 
carbonyldiirnidazole was added and the mixture stirred for a further 1 h. 
The mixture was cooled to 0°C and water (0.3 mL) added followed by 
sodium borohydride (27.4 mg, 0.72 mmol). Stirring was continued for 1 h. 
The reaction mixture was quenched with water and extracted from 2 N HCI 
with ethyl acetate. The organic fractions were washed with brine, dried 
(MgS0 4 ) and evaporated to give the crude product. The crude product 
was purified by flash column chromatography (gradienl elution from 
dichloromethane to 5% methanol: dichloromethane) to give the title 
compound (20 mg, 21 %). 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H)„ 1.40 (t, 3H), 1.50 (m, 2H). 
1.90 (m, 2H), 2.20 (br s, 1H), 3.05 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 
(t, 2H), 4.55 (t, 2H), 4.75 (s, 2H), 8.20 (s, 1H), 8.80 (s, 1H), 10.80 (s, 1H). 
LRMS (TSP): 402.4 (MH + ) 

Analysis: found C, 59.06; H, 6.79; N, 17.01; C 20 H 27 N 5 O«0.3H 2 O requires 
C, 59.04; H, 6.84; N, 17.21. 
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Fxample 5 1 _ 

6Loxy-5-|3- e thyl-2-(2-methoxyethyl)-7-oxo-67-dihydro-2H-pyrazolo- 
, l4 3-dlpyrimidin-5-yl]nicolinic acid (Example 3) (200 mg, 0.48 mmol) was 
dissolved in d,ch.oromethane and 1-hydroxybenzotriazo.e hydrate. 
(78 mg 0 58 mmol) and i-(3-dimethylamin OP ro P yl)-3-ethy.-carbodiim,de 
hydrochloride (120 mg, 0.58 mmol) were added followed by 
diisopropy.ethy.amine (0.34 mL, 1.95 mmol). /V.Odmnethy.hydroxyl-am.ne 
hydrochloride (56.3 mg, 0.58 mmol) was added and the mixture stirred at 
room temperature lor 14 h. A further 0.29. mmo, of 1-hydroxy- 
benzotriazoie hydrate and i.(3-dimeth y .aminopropyl)-3-ethyl-carbodiim.de 
hydrochloride were added and the reaction st.rred lor a further 3 h. The 
taction mixture was diluted with further dich.oromethane, washed w.th 
water, dried (MgS0 4 ) and concentrated. Purification by flash column 
chromatography (gradient e.ution from dich.oromethane to 5% methanol: 
dichloromethane) gave the title compound (178 mg, 81%). 

NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H). 1-40 (t, 3H), 1.60 (m. 2H). 
1 95 (m. 2H), 3.05 (q. 2H). 3.25 (s, 3H). 3.40 (s, 3H), 3.60 (s, 3H), 3.90 (t, 
2H), 4.40 (t, 2H). 4.60 (t, 2H), 8.65 (s, 1H). 9.20 (S, 1H). 10.75 (s, 1H). 
LRMS (TSP): 459.7 (MH + ) 

Analysis: found C, 57.80; H, 6.56; N, 18.02; C 22 H 3 oN 6 0 5 requires C, 
57.63; H, 6.59; N, 18.33. 



10 
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Examples 6 to m 

The following compounds were made by the same method as Example 5 




from the compound of Example 3 and the appropriate amine. 



Ex. 




LRMS 
\ivin j 


'HNMR 


6 1 




626.7 


(300 MHz, CDCI 3 ) 5: 1.00 (t, 3H), 1.40 
(m, 3H), 1.50 (m, 2H), 1.90 (m, 2H ), 
2,80-3.20 (m, 10H), 3.30 (s, 3H), 3.40- 
3.80 (m, 2H), 3.85. (t, 2H), 4.40 (t, 2H), 
4.60 (t, 2H), 6.80-9.80 (m, 7H), 10.80 
(s,1H)- 


r 




534.5 


ivin^, v^uoi3; O. i.UU (t, 3n), 1.40 
(t, 3H), 1.50.(m, 2H), 1.90 (m, 2H), 3.00 
(q, 2H), 3.20 (s, 3H), 3.25 (s, 3H), 3.50 
(m, 2H), 3.80 (t. 2H), 3.90 (m, 2H), 4.40 
(t, 2H), 4.60 (t, 2H), 7.70 (m, 1H), 7.80 
(m, 1H), 8.25 (m, 2H), 8.80 (m, 2H). 


8 J 




577.7 


(300 MHz, CDCI 3 ) 5:1.00 (t, 3H), 1.40 
(t, 3H), 1.55 (m, 2H), 1.90 (m, 2H), 3.00 
(q, 2H), 3.20 (s, 3H), 3.30 (s, 3H), 3.70 
(m, 1H), 3.80 (t, 2H), 4.10 (m, 2H), 4.40 
(m, 1H), 4.45 (m, 3H), 4.60 (t, 2H), 6.95 
(m, 4H), 8.40 (s, 1H), 8.80 (s, 1H), 
10.75 (s,1H). 
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N- 



/ 



500.5 




(300 MHz, CDCb)5: 1-00 (t, 3H), 1-40 
(t, 3H), 1.55 (m, 2H),1.90 (m, 2H), 3.00 
(s, 3H), 3.05' (q, 2H), 3.0-3.1 (m, 2H), 
3.20 (s, 3H), 3.30 (s, 3H), 3.45 (m, 2H), 
3.80 (t, 2H), 3.90 (m. 2H), 4.40 (t, 2H), 
4.60 (t, 2H), 8.40 (S, 1H), 8.80 (S, 1H), 
12.0 (brs, 1H) 



"601 .? (300 MHz, CDCI 3 ) 5: 1 -00 (t, 3H), 1 .40 
(t, 3H), 1.55 (m, 2H),1.85 (m, 2H), 2.60 
(br s, 2H), 2.90-3.30 m, 4H), 3.30 (s, 
3H), 3.90-4.10 (m, 4H), 4.40 (t, 2H). 
4.60 (br s, 3H), 7.40-8.30 (m, 5H), 8,40 
(s, 1H),8.80 (S.1H), 10.75 (brs.lH). 

was the amine used 

2 = 2-(2-methylaminoethyl)pyridine was the amine used 

3 = 2,3-dihydro-1 ) 4-ben Z odioxin-2-yl-A/-methylmethanamine (Gazz. Ch.m. 

Ital. 83; 1953; 144; 148) was the amine used. 

4 = N N /V-trimethylethylenediamine was the amine used. 

5 . 2 -l2-(methylamino)ethylM-(2H)-phthalazinone (EP 242 173) was the 

amine used. 
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Example 1 1 

5-{2-Bu1oxv-5-[3-(trifluorf) methvnDhenvn-3-Dvridinvl)-3-ethvl-2-( 2- 
methoxvelhvn-2.6-dihvrir o-7H-DVfa26lof4.3-t7lDvrimidin-7-nnP 

5-(2-Butoxy-5-iodo-3-pyridinyl)-3-.elhyl-2-(2-methoxyethyl)-2,6-dihydro-7H- 
pyrazolo[4,3-arjpyrimidin-7-one (Example 1) (140 'mg, 0.28 mmol), K ? C0 3 
(78 mg, 0.56 mmol) and 3-trifluoromethylboronic acid (60 mg, 0.34 mmol) 
were stirred together in aqueous dioxan under a nitrogen atmosphere. 
The mixture was immersed in a pre-heated oil bath at 120°C for a few 
minutes and Pd(PPh 3 ) 4 (34 mg, 0.028 mmol) was added. The mixture was 
heated at reflux for 2 h and then cooled. The cooled mixture was 
concentrated and partitioned between ethyl acetate and water. This was 
then filtered through an Arbocel® pad to remove the palladium residues 
and the organic layer separated, washed with sodium bicarbonate solution 
then brrne, dried (MgS0 4 ) and concentrated, ^crystallisation from ethyl 
acetate gave the title compound (101 mg, 70%).' 

'HvNMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1,40 (t, 3H), 1.60 (m, 2H). 
2.00 (m, 2H), 3.05 (q, 2H), 3.25 (s, 3H), 3.90 (t, 2H), 4.45 (t, 2H), 4.65 (t, 
2H). 7.60 (m, 2H), 7.80 (d, 1H), 7.85 (s, 1H), 8.50 (s, 1H), 8.95 (s, 1H), 
10.85 (s,1H). 
LRMS (ES): 516.1 (MH + ). 

Analysis: found C, 60.21; H, 5.43; N.13.48; C 26 H 2e N 5 0 5 F 3 requires C, 
60.57; H, 5.47; N, 13.58. 

Example 12 

5-[2-Butoxv-5-(2-furvlV3-pvridinvn-3-ethvl.2.( P .methoxvethvn-P i fi.riih Y ^rn. 
7H-pvrazol of4.3-cflovrimidin-7-one 

Pd(PPh 3 ) 4 (46.5 mg, 0.04 mmol) was added to a stirred mixture of 
potassium carbonate (55 mg, 0.40 mmol), 2-furylboronic acid (54 mg, 0.48 
mmol) and the title compound of Example 1 (200 mg, 0.40 mmol) in 
degassed dioxan / water (10 mL of 4:1 mixture). The mixture was heated 
at reflux for 2 h and cooled. The solvent was removed in vacuo and the 
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.esidue triturated with ethy, acetate .o give an orange soiid. Punhca tron by 
flash column chromatography ,e,u,ion w,th 50:1 dichloromethane 
methanol) gave the title compound* a cream solid (121 mg, 58%). 
MP= 154-155°C. 

NMR ,300 MHz, CDC, 3 ): 8 - 1.00 0. 3H). 1<° ,«. 3H). 1.60 (m, 2H 

,.95 ,m. 2H). 3.05 .0, 2H>. 3.30 ,S, 3H), 3.90 «, 2H), ...0 ,.. 2H), 4.6 , 
2 H). 6,0 (S, 1H), 6.70 <,1H), 7.50 «,1H), 8.60 ,S,1H). 9.00 ,s,1H, 

10.80 (s,1H). 

LRMS (ES): 438.1 (MH + ). 

o ' 

Fxample 13 _ 
5J2^uioa5J2^yl^^ 

Hi ^.^TH-nvrazo -l^-^pvimidin^-one ' 
■ ' ^-TnbutyHin pyridine ,192 mg. 0.52 mmol). IHhium chloride (170 mg, 4.0 
, 5 mmo „ cuprous iodide ,11.5 mg, 0.06 mmol). Pd,PPh 3 ). (46.5 mg, 0.04 
mr hol) and the title compound o, Example 1 (200 mg. 0.40 mmol) were 
stirred together in dioxan (10 mL) under a nitrogen atmosphere. The 
mixtuI e was heated a, reflux ft, 3.5 h, allowed to coo, and .he so,ven 
removed in vacuo. The residue was taken up in erhy, acetate and shaken 
20 vigorously with 5% aqueous potassium fluoride solution tor 
,0 min and the mixture filtered through Arboce®. The organc layer was 
separated, washed with 5% aqueous potassium fluoride riM 
saturated sodium bicarbonate solution and brine. The organics were dned 
(MgSOO and concentrated. The solid was padially puritied by Irituratron 
25 2 co,d ethy, acetale and tudhe, purifled by flash coUrtnn 
chromatography <e,u,ion with 50:1 dich,o,ome,hane/me,hano,) to g,ve me 
title compound (52 mg, 29%). 

-H NMR (300 MHZ, CDCb): 5 . 1.00 ,., 3H), 1.40 (., W"**™ 
L95 (m, 2H), 3.10 (q, 2H), 3.30 ,s. 3H), 3.90 „, 2H), 4.45 . 2H , 4.6 ( 
2H) .30 ,m, 1H). 7.80 (m, 2H), 8.75 (d. ,H>, 8.90 ,S. 1H). 9.30 (s. 1H), 



30 

10.80 (s, 1H) 
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LRMS(ES): 449.2 (MIT). 
Example 14 (Preparative example) 

5-(2-Bmox Y-5-trim eth y lsilvlethvnvl-3-rjvriclinvn-3-ethvl-2-(2-methoxy .PihYi). 
2.6-dihvdro- 7H-pvrazotof4,3-cflpvrimidin-7-one 

The title compound from Example 1 (127 mg, 0.25 mmol) was suspended 
in triethylamine (2 ml) and trimethylsilylacetylene (38 mg. 0.39 mmol) and 
acetonitrile (2 mL to try and solubilise reactants). Pd(PPh 3 ) 2 CI 2 
(5 mg, 0.006 mmol) and cuprous iodide (1.2 mg, 0.006 mmol) were added 
and the reaction mixture stirred. After 1 h a further portion of 
trimethylsilylacetylene (19 mg, 0.19 mmol) was added and stirring 
continued for 2 h. The solvent was evaporated and the residue partitioned 
between ethyl acetate and water. The organics were washed with brine, 
dried (MgS0 4 ) and concentrated to give a brown, foam. Purification by , 
flash column chromatography (gradient elution from 100% 
dichloromethane to, 99% dichloromethane/methanol) gave the title 
compound as a light brown solid (1 08 mg). 

'H NMR (300 MHz, CDCI 3 ): 5 = 0.25 (s, 9H), 1.00 (t, 3H), 1.40 (t, 3H), 
1.50 (m, 2Hj, 1.90 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 
2H), 4.60 (t, 2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (s, 1H). 
LRMS (TSP): 468.3 (MH + ). 

Example 15 

5-(2-Butoxy-5 -ethvnvl-3-pvridinvl)-3-ethvl-2-(2-methoxvPthvn-2.6-dihvdm- 
7/fpyrazolo [4.3-c/lpvrimidin-7-one 

Potassium fluoride (22 mg, 0.38 mmol) was added to a stirred solution of 
the title compound from Example 14 (90 mg, 0.19 mmol) in aqueous N,N- 
dimethylformamide (2 mL /V.AkJimethylformamide /0.2 mL water) at 0°C. 
After 10 min the reaction was allowed to warm to room temperature and 
stirred for 2 h. The reaction mixture was diluted with ethyl acetate and 
washed with water, 1 N hydrochloric acid (3 times) and brine. The organic 
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,ayer was dried (MgS0 4 ) and concentrated to give the title compound as a 

white solid (75 mg). 

NMR (400 MHz, CDC, 3 ): o = LOO (t, 3H),L40 (t. 3H). 1.50 (m. 2H 
1 90 (m.2H). 3.05 (,, 2H), 3.20 (., 1H). 3.30 (.. 3H). 3.85 (,. 2H). 4.40 (t. 
2H), 4.60 (t, 2H), 8.40 (S, 1H), 8.80 (s, 1H). 10.70 (6. 1H). 
LRMS (TSP): 396.3 (MH*). 



10 



15 



Fxam ple 16 

^S^u^^ 

7 H-pyrazolol4 3j W| pv rimidin-7-one 

The ,i.le compound o, Example 16 .2.4 g, 6 mmol, and mercury sulla* 
000 mg, 0.34 mmol, were stored together in a mixture o. 1N H 2 SO. 
(5 mL) and acetone (35 mL). Atte, 2 h a lurthe, portron o. mercury suilale 
.100 mg) was added and a third portion (100 mg in 5 mL 1N H ; SO.) was 
added 2 h later. The code reaction mixture was concentrated and the 
Mack tesidue partitroned between dichtoromethane and water. The , 
organic phase was separated and washed with saturated sodrum 
bicarbonate solution and brine, dried 0*904 and evaporated 
Puritica.ion by (lash column chromatography (gradient elulion (rom 30/. 
20 ethyl acetate: pentane .0 100% ethyl aceta.e, gave 780 mg product. 

•H NMR (400 MHz, CDCb): 5 . 1.00 (t. 3H), 1.40 (1, 3H). 1.55 (m. 2H>. 
, 95 (m. 2H), 2.60 (S, 3H), 3.10 (q. 2H). 3.30 (S, 3H), 3.90 (1. 2H), 4.45 (1. 
2H), 4.65 (t. 2H), 8.80 (s, 1H). 9.20 (s, 1H), 10.60 (s, 1H). 
LRMS (TSP): 414.3 (MH*). 

Fvamole 17 

- ,. , rr ,..| g p ^v„.1.me1hvlnlhnx Y )- ^Pytinihyll-3-eth Y l-2-(2: 

| , |M ,-., r ,K, f , |., K .rt i hvrt,o.7H-pvrazol gL4^rY| pyrimirtin-7-one 

5. ( 5-Ace,y|.2.b U .oxy.3. P yridin yl ).3.e.h y l-2.,2.me.hoxye.hy()-2,6-d,hyd™- 

30 7( + py ,a Z o,o,4.3.d)pyrimidi,7.one (Example 16, (150 mg, 0.36 mmol) was 
disso ved in ,.me,hoxyp,opa,2-o l ,3 mL, and ,he solution heated a, rellux 
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for 5 minutes to degas the solution. After .cooling potassium 
hexamethyldisilazide (360 mg, 1.80 mmol) was added and the solution 
reheated to reflux for 8 h. The cooled reaction mixture was evaporated to 
dryness* and partitioned between ethyl acetate and water after in 
, hydrochloric acid had been used to adjust the pH'to 8. The organic phase 
was separated and washed with brine, dried (MgSO*) and evaporated. 
The crude product was purified by flash column chromatography (gradient 
elution from 100% dichloromethane : 0.5% ammonia to 99% 
dichloromethane : 1% methanol : 0.5% ammonia) to give the title , 
compound (45 mg, 29%). 

J H NMR (300 MHz, CDCI 3 ): 6 = 1.40 (t, 3H), 1.50 (d, 3H), 2.60 (s, 3H), 
3.10 (q, 2H), 3.30 (s, 3H), 3.50 (s, 3H), 3.60-3.80 (m, 2H), 3.90 (1, 2H), 
4.40 (t, 2H), 5.60 (m, 1H), 8.80 (s, 1H), 9.10 (s, 1H), 10.80 (s,,1H). 
•LRMS (TSP): 430.3 (MH*). 
Example 18 

5-(2-Butoxv-5-f3^dimf?l hvlamino)Dropanovn-3-pyridinvlV3-ethy l-p.(p. . 
methoxvethvl)-2.6-dihvdro.7H- p V razolof4.3-rf|pvhmidin-7-onP 
Dimethylamine hydrochloride (280 mg, 31 mmol) was added to 
formaldehyde (72 mg, 2 mL of a 37-41% aqueous solution) and the 
mixture sonicated until the white solid dissolved. After 30 min acetic 
anhydride (1.2 mL) was added and the mixture warmed in a water bath 
until a clear solution was obtained. A portion 6f this solution (0.16 mL) 
was added to 5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)- 
2,6-dihydro-7H-pyrazolo[4,3-c(|pyrimidin-7-one (Example 16) (100 mg, 
0.24 mmol) and the resulting solution heated in a water bath. After 1 h the 
reaction was cooled and extracted from saturated sodium bicarbonate 
solution with ethyl acetate. The organics were washed with a further 
portion of sodium bicarbonate solution then brine, dried (MgS0 4 ) and 
concentrated. The residue was purified by flash column chromatography 
(gradient elution from 100% dichloromethane to 10% methanol: 
dichloromethane) to give 50 mg product. 
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i H NMR (400 MHz, CDGI 3 ): 6 = 1.00 (t, 3H), 1.40 (t, 3H). 1-50 (m. 2H). 
1 95 (m. 2H), 2.35 (s, 6H). 2.80 (t. 2H), 3,0 (q, 2H). 3.20 (t, 2H). 3.30 £ 
3H), 3.90 (t, 2H), 4.45 (t, 2H), 4.65 (t, 2H), 8.80 '(s, 1H), 9.25 (s, 1H), 10.60 
(s,1H). 

5 LRMS(TSP): 471.3 (MH 4 ). 
Fxample 19 

l0 The title compound was prepared by the method of Example 18 

'H NMR (400 MHz, CDCI3): 5 = 1.00 (t. 3H). 1.10 (I. 3H). 1-40 (t, 3H). 1-55 
(m 2H) 1 95 (m. 2H). 2.40 (q, 2H). 2.40-2.70 (m. 8H), 2.85 (I, 2H), 3.10 
(p ; 2H ),'3.20 (t, 2H), 3.30 (., 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.70 (t. 2H), 
8.80 (S,1H),9.20 (S.1H), 10.60 (s, 1H). 

15 LRMS(TSP): 540.1 (MH + ). ., 

Fxample 20 

B-rt.hvd,o-7H ; 



rv , a Tntn|4 3.dlry'tmirtin-7-one 
20 The title compound was made by the method of Example 1 using the utle 
compound of Preparation 1 5. 

«H NMR (300 MHz, CDCfe): 6 - 1.05 («, 3H). 1-40 (1. 3H), 1.60 (m, 2H). 
,.95 ,m, 2H), 3.00 (q. 2H). 3.35 (s, 3H). 3.85 (,. 2H), 4.60 (., 2H), 4.60 (t, 
2H),8.40(S, 1H),9.00(S, 1H), 10.95 (s, 1H). 
25 LRMS (TSP): 497.8 (MH*). 

cam ple ?Oa ip -^'^i example) . 

1 g .H^ v rtrn-7H. D v n""-|" ^lryimidin-7-one 
,o The Ulle compound was made by the method o. Example 14 using the «. 
compound of Example 20. 
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H NMR (300 MHz, CDCI 3 ): 6 = 0.25 (s, 9H), 1.00 (t, 3H), 1.40 (t, 3H), 
1.60 (m, 2H), 1.90 (m, 2H), 3.00 (q, 2H), 3.35 (s, 3H), 3.85 (t, 2H), 4.60 (1, 
2H), 4.80 (t,2H), 8.40 (s,1H), 8.80 (s, 1H), 11.00 (s, 1H). 
LRMS (TSP): 467.5 (MH*). 



\ 
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Fxam ple 20b 

lhe me.hod o, Example 15 us,ng .he ,„le 

.compound of Example 20a. 

i H NMR (300 MHz, CDC 3 ): 5 = 1-00 (t. 3H). 1.40 (t, 3H>. 1.55 (m, 2H 
19 0(m.2H,.3.00(q.2H,.3^(s.lH).3.35(8.3H).3.80(«.2H,.4.60(.. 

2H), 4.80 (t, 2H), 8.40 (8, 1H). 8.85 (s. 1H). 11-00 (8, 1H): 
LRMS (TSP): 396.4 (MH*). 
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Fxample 21 

ys^celyJ^Mna^^ 
7 H.pyra70lol4 , l./<|pYiimillin-7-one 
•;• The .me compound was made dy .he method o^xample 16 using .he «le 
15 compound of Example 20. . . 
. 1„W (300 MHz, CDCI3): 5 = 1.00 (t, 3H), 1.40 (t, 3H>. 160 (nj. 2H ) 
1 90 (m, 2H), 2.60 (8, 3H). 3.00 (q, 2H). 3.30 (8, 3H), 3.80 (t, 2H), 4.60 ft 
2H), 4.75 (t, 2H), 8.80 (8, 1H). 9.20 (8, 1H), 10.90 (8, IH). 
LRMS (TSP): 413.9 (MH + ). 
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Fxample 22 

^.(^iod^^ 
C Y r a 7nlo [4.3-cflPvrimidin-7-on e 

^^^^e by the method of Example 1 u8,ng the t.t.e 

25 compound of Preparation 14. 

'H NMR (300 MHz, CDCIs): 6 = 1.05 ft 3H). 1.10 (d. 6H), 1.80 (m. 2H>. 
2.25 (m, 1H), 3.00 (t, 2H), 4.05 (8, 3H), 4.30 (d, 2H). 8.40 (8, 1H), 9.00 (S, 
1H), 10.70 (S.1H). 
LRMS (TSP): 468.1 (MH + ). 



30 
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Methyl 6-isohutoxv.5-(?.methv|.7.nxn..^p r ODV |.6,7-dih V rirn. 2H.DVfa7olf). 
f4 .3-t/lDvrimidin .5-vl)nicotinatP 

The title compound was made by the method of Example 2 using the title 
compound of Example 22. 

5 1 H NMR (300 MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1.15 (d, 6H), 1.80 (m, 2H), 
2.30 (m : 1H), 3.00 (t, 2H), 4.00 (s, 3H), 4.10 (s, 3H). 4.40 (d. 2H), 8.80 (s. 
1H), 9.30 (s, 1H), 10.65 (s, 1H). 
LRMS (ISP): 400.1 (MhT). 

io Example 24 

6-lsobutoxv-5-(2-methvl-7-oxo.3-Dronvl-f; ,7.dih V dfQ-?^ p vra20lol4.3.rfl. 
PVrimidin-5 -y|)nicotinic arirl 

The title compound was made by the method of Example 3 using the title 
compound of Example 23. 

1 H NMR (300 MHz,'CDCI 3 ): 8 = 1.05 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), ' 
2.25 (m, 1H), 3.05 (t, 2H), 4.10 (s, 3H), 4.40 (d,2H), 8.95 (s, 1H), 9.20 (s, 
1H), 11.10 (brs, 1H). 
LRMS (TSP): 386.1 (MH + ). 

20 Example 25 

5- [5-(4,4-Dimethvl-4,5 -dihyd r o -1 3 -oxa2o|.p.yl) -P-i sobutoxv-3. pv ririin Y ii.9. 
methyl-3-propyl-? 6-dih V ffro-7H-Dvra7nln[4 .q -^pvrimidin-7-nno 

6- lsobutoxy-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2H-pyra Z olo[4,3-a]- 
pyrimidin-5-yl)nicotinic acid (Example 24) (200 mg, 0.52 mmol) was 
dissolved in dichloromethane and oxalyl chloride (0.18 mL, 2.8 mmol) was 
added followed by 1 drop of A/,A/-dimethylformamide. The mixture was 
stirred for 2 h and the solvent was then removed in vacuo, azeotroping 
with further dichloromethane. A dichloromethane solution of the acid 
chloride was then added to a solution of 2-amino-2-methyM-propanol 

30 (0.05 mL, 0.52 mmol) and diisopropylethylamine (0.09 mL, 0.62 mmol) in 
dichloromethane and the mixture stirred for 2 h. The reaction mixture was 
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di.uted with further dichloromethane and washed with a 1 N solut.on of 
citric acid, followed by brine. The organics were dried (MgSO,) and 
concentrated in vacuo. The residue was redissblved in dichloromethane 
and thidnyl chloride (0.05 mL, 0.62 mmo.) was added. After 2 h the 
solution was washed with water then sodium bicarbonate solut.on. The 
'organic phase was dried and concentrated. The crude residue was 
purified by flash column chromatography (50% ethyl acetate:pentane as 
eluant) to give the product. 

'H NMR (300 MHz. CDCb): 8 = 105 W, 6H). 1.0S («. 3H). 140 (s, 6H). ■ 
, , 80 (m. 2H), 2.00 (m. ,H). 3.10 (., 2H). 4.10 (.. 2H), 4.20 (d, 2H), 4.25 (.. 
3H), 8.60 (S,1H), 8.75 (S.1H). 
LRWIS (TSP): 439.0 (MH*). 

■ • * 

' Example 26 

5 SAsgm*^^ 7 nvn-^-propyl-6 7-dih Y dro-2H, . 

p Y r^7olol4.3-cflp Y rimidin-5-vhnicotin amide 

The title compound was made by the method of Example 5 using the title 
compound of Example 24. 

NMR (300 MHz, CDCI 3 ): 5 = 100 (t, 3H), 1.10 (d, 6H), 1-80 (m. 2H). 
» 2.30 (m. 1H), 2.95 (t, 2H). 3.20 (br s, 6H), 4.00 (s, 3H), 4.40 (d. 2H). 8.40 
(s, 1H), 8.90 (s,1H),1 0.75 (s,1H). 
LRMS(TSP): 413.3 (MH + ). 
Example 27 

R . ft ;.Pih ynvl.2.isobul 3 P . rirlinyll - me tjTyl^rop^ 6-dihvdro-TJj: 

25 p Y r37olof4.3-^ PYrimidin-7-one 

5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7H- 

pyrazolo[4,3-dlpyrimidin-7-one (Example 22) (3 g. 6.42 mmol), 
thmethylsily.acety.ene (4.5 mL, 32.1 mmol), copper(l) iodide (37 mg. 0.19 
mmo.), Pd (PPh 3 ) 2 CI 2 (13.5 mg, 0.19 mmo.) were stirred together ,n a 
30 mixture of acetonitri.e (50 mL) and triethy.amine (50 mL) at 40°C for 16 h 
under a nitrogen atmosphere. The solvent was evaporated and the crude 
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mixture partitioned between 3% sodium bicarbonate solution and ethyl 
acetate. The organics were concentrated and redissolved in acetonitrile. 
TetraethyJammonium fluoride (1.27 g, 8.52 mmol) was added and the 
mixture stirred for 1.5 h at room lemperature: A turther portion of 
tetraethylammonium fluoride was added and the mixture stirred for a 
further 1.5 h. The organics were evaporated and the crude mixture 
partitioned between 3% sodium bicarbonate solution and ethyl acetate. 
The organics were dried (MgS0 4 ) and concentrated to give the product as 
a fawn solid (2.35 g) 

'H NMR (300 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), .1.10 (d, 6H, 1.80 (m, 2H), 
2.30 (m, 1H), 3.00 (t, 2H), 3.20 (s, 1H), 4.05 (s, 3H), 4.35 (d, 2H), 8.40 (s, 
1H), 8.80(s, 1H). 

TLC (1:1 ethyl acetate/pentane): R, •= 0.25 

>■■•■■ ) 

Example 28 

5-|2-lsobutoxy-5 -(1H-1.2, 3 ^ ri a zoU5-vlK^ 
dihvdro-yH- pvrazolo^^^-dlpvrimidin-y-nnP 

5-(5-Ethynyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7H- 
pyrazolo[4,3-d)pyrimidin-7-one (Example 27) (200 mg, 0.54 mmol) and 
trimethylsilylazide (630 mg, 5.4 mmol) were stirred at 170°C in a sealed 
pressure vessel for 14 h. The reaction mixture was cooled and partitioned 
between ethyl acetate and saturated sodium bicarbonate solution. The 
brown precipitate was filtered off and the 2 phases separated. The 
organic phase was washed with more sodium bicarbonate solution and 
brine, dried with (MgS0 4 ) and concentrated. This residue was combined 
with the original precipitate and purified by flash column chromatography 
(gradient elution from dichloromethane to 5% methanol: dichloromethane) 
to give 109 mg of a white solid (49%). 

'H NMR (400 MHz, CDCI 3 ): 6 = 0.90 (t, 3H), 1.00 (d, 6H), 1.75 (m, 2H), 
2.20 (m, 1H), 2.90 (t, 2H), 4.00 (s, 3H), 4.30 (d, 2H), 7.80 (s, 1H), 8.60 (s, 
1H), 9.00 (s,1H), 10.80 (s,1H). 
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LRMS (ES): 409.0 (MH + ). 
Example 29 

^■^^Invl-Mr — y^igjdini&g molhyl^p.opY^S-d.hvdroW 

, .p Y ra7nlnl4.3- ^rvrimidin-7-one 

5.(5.Ethynyl-2-isobuloxy-3-pyridinyl)-2-melhyl-3-p.opyl-2,6-d,hyd,o-7H- 

py , a2 olo[4,3-dlpyrimidin.7.one (Example 27) (1 g, 2.7 mmol) and 
Phl(0,CCF 3 > 2 (2.59 g. 6.02 mmol) we,e vigorously stirred in a mixture ol 
dich,o,ome.hane: ace.onitrile : H,0 (45 mL o. 80:10:1) under a nitrogen 
,„ atmosphere. Alle, 10 . h .he mixture was cooled, diluted «h 
dichioromethane and washed with saturated sodtum btca.bona.e. The 
o.ganio laye, was dr,ed (MgSO.) and evaporated ,0 give the otude 
product Flash column chromatography ,95% dichlo,omethane:methanol) 
•gave 300 mg ol pure product and a tudher 300 mg ot slightly impure 

15 product. ■ 
1 hYJMR (300 MHz, CDCI3): 5 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), 
2.30 (m, 1H), 3,00 (t, 2H), 3.40 (t, 1H), 4.05 (S, 3H), 4.45 (d, 2H), 4.90 (d, 
2H), 8.80 (s, 1H). 9.20 (s. 1H), 10.60 (s, 1H). 
TLC: Ri = 0.3 (95% dichloromethane:5% MeOH). 
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Fxample 30 

g n f o rhl ^^.^,. ) . 9 .i.nh ll toxv-3-Pvridinvn -?-mPth Yl-3-propvl-2,6- 
Hih Yrim-yH-Pv^ ^i^^-dlpyrinnidin-y-one 

5.(5-Glycoloyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7H. 

25 py razo.ol4,3-alpyrimidin-7-one (Example 29) (0.3 g, 0.75 mmol), 
triethylamine (0.14 mL, 0.98 mmol) and methanesulfony. chlonde 
(0 07 mL 0.9 mmol) were stirred in dichloromethane (7 mL) at room 
temperature for 24 h. The reaction mixture was diluted with ethyl acetate 
and washed with saturated sodium bicarbonate solution. The organ.cs 

30 were dried (MgSO.) and evaporated. The product was purified by flash 
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column chromatography (eluting with 97% dichloromethane:3% methanol) 
to give 200 mg of product. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1..15 (d, 6H), 1.80 (m, 2H), 
2.30 (m, 1H), 3.00 (t, 2H) : 4.10 (s,.3H), 4.45 (d, 2H), 4.65 (s, 2H), 8.85 (s, 
1H), 9.25 (s, 1H), 10.60 (s : 1H). 
TLC: R, = 0.3 (97% dichloromethane:3% MeOH) 

Example 31 

5-{2-isoButbxv-5-f2-(4-morphol l nvnacetvn-^. p V ridin V l)-2-m P thvl-3-DroDvl. 
2 1 6-dihvdro-7H-Dvra7ol o[4.3-olDvrimi(1in-7^nno 

5-!5-(2-Chloroacetyl)-2-isobutoxy-3-pyridinyl]-2-methyl-3-propyl-2,6- 
dihydro-7H-pyrazolo[4,3-o]pyrimidin-7-one (Example 30) (100 mg, 
0.24 mmol), triethylamine (0.04 mL, 0.29 mmol). and morpholine 
(0.023 mL, 0.26 mmol) were stirred in dichloromethane (3 mi) under a , 
nitrogen atmosphere for 16 h. The mixture was poured into ethyl acetate 
and washed with saturated sodium, bicarbonate solution. The organics 
were dried (MgS0 4 ) and concentrated. The product was purified by flash 
column chromatography (eluting with 97% dichloromethane:3% methanol) 
to give 80 mg of product as a beige foam. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.15 (d, 6H), 1.80 (m, 2H), 
2.30 (m, 1H), 2.60 m, 4H), 3.00 (t, 2H), 3.80 (m, 6H), 4.05 (s, 3H), 4.40 (d, 
2H), 9.00 (s, 1 H), 9.40 (s, 1 H), 1 0.60 (s, 1 H). 
TLC: R, = 0.3 (97% dichloromethane:3% MeOH) 

Example 32 

5-{5-[2-(4-Ethyl-1-p iperazi n v l )a cetvn-2-isoh.jtoxy.3-Dvridinvl} .9.m 0 fh Y i.Q. 

propvl-2.6-dihvdro-7H-nvr a zoi 0 f4,3-Qnnvrimidin-7-one 

The title compound was prepared as for Example 31. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.10 (d, 6H), 1.10 (t, 3H), 1.80 

(m, 2H), 2.25 (m, 1H), 2.40 (q, 2H), 2.40 -2.70 (m, 8H), 3.00 (t, 2H), 3.75 

(s, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 9.00 (s, 1H), 9.35 (s, 1H), 10.60 (s, 1H). 
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TLC: R, = 0.4(89% dichloromethane:10% methanols % ammonia) 
Example 33 

^ (? .Rutnyv.5- Q lvcn .n Yi^-nvririin V IV3- Plh vl- ?-f2 - m ethoxvethv))-2.6-dihydro- 
7H-pvrazoloH ^-rf|pyfimidin-7-one 

The title compound was made by the method ol Example 29 using 
Example 15. 

1 H NMR (400 MHz, CDCI 3 ): & = 1.00 (t, 3H). 140 (t, 3H), 1.55 (m. 2H), 
1.95 (m, 1H), 3.10 (q, 2H). 3.30 (S, 3H), 3.40 (t, 1H). 3.90 (t, 2H), 4.40 (t, 
2H), 4.65 (t, 2H), 4.90 (d, 2H). 8.80 (s, 1H). 9-20 (s, 1H). 10.60 (s, 1H). 
LRMS (TSP): 430.4 (MH'). 



Example 34 

5 j 2 1 Bujox^^^ ' 
, 5 9 R.dihvdro-7H-PYrazolo[4.3 -^PYrimidin-7-one 

Triphenylphosphine (110 mg, 0.42 mmol) in dichloromethane (1 mL) was 
added slowly to an ice cooled solution of 5-(2-butoxy-5-glycoloyl-3- 
P yridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-ol- 

pyrimidin-7-one (Example 33) (150 mg, 0.35 mmol) and carbon 
20 tetrabromide (140 mg, 0.42 mmol) in dichloromethane (3 mL). The 
solution was allowed to warm to room temperature. After 2 h further 
carbon tetrabromide (25 mg, 0.075 mmol) and triphenylphosphine were 
added and stirring continued for 2 h. Concentration and purification of the 
product by flash column chromatography (gradient elution with ethyl 
25 acetate/pentane (10:90 - 70:30) gave 5-[2-butoxy-5-(2-bromoacetyl)-3- 
pyridinyl]-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7H-pyra Z olo[4,3-cfl- 
pyrimidin-7-one which was used without any further purification (slight 
contamination with triphenylphosphine oxide). 

5-[2-Butoxy-5-(2-bromoacetyl)-3-pyridinyl]-3-ethyl-2-(2-methoxyethyl)-2,6- 
30 dihydro-7H-pyrazolo[4,3-cyipyrimidin-7-one (205 mg, 0.42 mmol) was 
dissolved in dichloromethane and the solution cooled to 0'C. Morphol.ne 



WO Hi/27112 

PCT/IBM0/O145O 



12] - 



(54 mg, 0.62 mmol) and triethylamine (84 mg, 0.83 mmol) were added and 
the mixture was allowed to warm to room temperature and stirred for 2 h. 
The solvent was evaporated and the .residue dissolved in ethyl acetate, 
washed 'with water (twice), saturated sodium bicarbonate (twice) and 
brine, dried (MgS0 4 ) and concentrated. Purification 'by flash column 
chromatography (gradient elution 20% ethyl acetate/pentane : 100% ethyl 
acetate : 3% methanol/elhyl acetate) gave 70 mg product. 
n H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.40 (t, 3H), 1.60 (m, 2H), 
1.95 (m, 2H), 2.60 (m, 4H), 3.05 (q, 2H), 3.25 (s, 3H), 3.75 (m, 6H), 3.90 . 
(t, 2H), 4.45 (t, 2H), 4.65 (t, 2H), 9.00 (s, 1H), 9.40 (S, 1H), 10.60 (s, 1H). 
LRMS (ES): 499.1 (MhT). 

Example 35 

6-ButoxV-5 -f3-ethvl-2-(2-methoxvethvn-7.oxo-6.7.dihvdro-2H-Dvra2olo[4 l ^- 
olpyrimidin-5-vnnicotinonitrilR 

Copper(l) cyanide (35 mg, 0.39 mmol) was mixed with the title compound 
of Example 1 (130 mg, 0.26 mmol) in /Vmethylpyrrolidinone (3 mL) and 
the resulting solution was heated for 14 h at 150°C under a nitrogen 
atmosphere. The reaction mixture was cooled and partitioned between 
ethyl acetate and water. Concentrated ammonium hydroxide was added 
and the organic layer was separated, washed with more ammonia solution 
and brine, dried (MgS0 4 ), filtered and evaporated to give a brown solid. 
1 H NMR (400 MHz, CDCI3): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1.90 (m, 2H), 3.10 (q, 2H), 3.30 (s, 3H), 3.90 (t, 2H), 4.40 (t, 2H), 4.65 (t, 
2H), 8.55 (s, 1H), 9.00 (s, 1H), 10.60 (s, 1H). 
LRMS (TSP): 397.2 (MH*). 

Example 36 

6-lsobutoxv-5-(2-methvl-7- oxo-3-proDvl-fi7-dihvdro-2H-p V razolof4.3-dl- 
pyrimidin-5-vl)nicotinonitrile 

The title compound was prepared by the method of Example 35. 



WO 01/27112 



- 122- 



PCT/IBH0/U143U 



10 



15 



20 



.„ NM R (400 MHz, CDCI3): 6 . 1.05 ft 3H), 1.10 (d. 6H). 1.80 (m, 2H). 
2.30 «m. 1H). 3.00 (., 2H), 4,0 ,., 3H), A. AO <d, 2H>. 8.60 (s, 1H). 9.00 <s, 

1H), 10.60 (S,1H). ' ' 

LRMS (TSP): 367.0 (MH + ). 

Cvamnle 37 £r eBatatiye example) 

rii pyrimiriin-S-vH-? r y;^~- a .hothioamide 

water (2 drops) was added ,0 a stirred suspense o. 6.,sobu.oxy-5-,2- 
m e t hy,.7.oxo.3-p,opy 1 .67-dihyd,o.2H.pyra 2 olol4,3- a ]pyri m id^yO- 

nicofinonittile (Example 36) (160 mg, 0.41 -) in <«0 *P<S)SH 
,0 6 mL) The mixture was stitted a. ,00m temperature. After 5 h more 
(EtOfcP(S)SH (0.5 mL) was added and dichlorome.hane (5 mL) added to 
id stirring. After 14 h the reaction mfxture was diluted w„h 
dich,orome,hane and washed with satu.a.ed sodium bicarbonate sotutro^ 
After HI.ra.ion and separation 0. the phases the organic* were washed 
again with saturated sodium bicarbonate soiution and brine, dried (MgSO.) 
and concentrated. The product was purified by ftash column 
chromatography (gradient elulion from 100% dich.orome.hane ,0 96/. 
dichloromethane : methanol) to give 80 mg product. 
'H NMR (400 MHz, CDCI3): 5 = 0.90 (.. 3H), 0.95 (d, 6H), 1.70 (m, 2H), 
2.10 (m, 1H). 2.80 (., 2H), 3.90 (s. 3H), 4.20 <d, 2H), 8.60 (br S, 1H), 8.70 
(S, 1H), 8.75 (br s, 1H), 9.00 (s, 1H), 10.65 (s, 1H). 
LRMS (TSP): 366.9 (MH*). 
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Example 38 

5- f2-isoBu1oxy.5-(4-methvl.l 3-thiazol-2-vlV.q. p V ridin V l1-2-mPth Y l-q- P rnp Y L 
2.6-dihvdro- 7H-pvra2Qlof4.3-of]Dvrimidin-7-nnp 

6- lsobu1oxy-5-(2-methy!-7-oxo-3-propyl-6,7-dihydro-2H-pyra20lo[4,3-o]- 
pyrimidin-5-yl)-3-pyridinecarbothioamide (Example 37) (77 mg . 
0.19 mmol) and chloroacetone (36 mg, 0.38 mmol) were heated to reflux 
for 14 h in ethanol (5 ml_). The reaction mixture was cooled and 
concentrated. Purification by flash column chromatography (gradient 
elution from 100% dichloromethane to 3% methanol:dichloromethane) 
gave 65 mg of product. 

1 H NMR (400 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.10 (d. 6H), 1.85 (m, 2H), 
2.30 (m, 1H), 2,55 (s, 3H), 3.00 (t, 2H), 4.10 (s, 3H), 4.40 (d, 2H), 6.90 (s, 
1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.75 (s, 1H). 
LRMS(TSP): 438.9 (MH + ). • 

Example 39 (Preparative example) 

^-Hydroxv-6-isobutoxv-5.fp .mefhvl-7-oxn.3-propvl-6.7.riih Y rirn.9Av. 
pyrazolof4,3-Qlpvrimidin. S. v |).3-DvririinecarboximidamiriP 
Potassium t^butoxide (61 mg, 0.54 mmol) was added to a stirred 
suspension of hydroxyzine hydrochloride (38 mg, 0.54 mmol) in 
2-methyM-propanol (5 mL). After 2-3 min 6-isobutoxy-5-(2-methyl-7-oxo- 
S-propyl-ej-dihydro^H-pyrazolo^.S-cdpyrimidin-S-yOnicotinonitrile 
(Example 36) (200 mg, 0.54 mmol) was added and the reaction mixture 
heated at reflux for 5 h. A further 1 equivalent of potassium /-butoxide and 
hydroxyzine hydrochloride were added and refluxing continued for 14 h. 
The reaction mixture was cooled and concentrated. The residue was 
triturated with dichloromethane and filtered, washing the solid with further 
dichloromethane. The filtrate was evaporated and purified by flash column 
chromatography (elution with ethyl acetate + 2% ammonia) gave 65 mg of 
the title compound as a white solid. 
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NMR (300 MHz, CDCI 3 ): 8 = 0.80 (1, 3H), 0.95 (d, 6H). 1.60 (m, 2H), 
2.10 (m, 1H), 2.80 (t, 2H). 3.90 (,, 3H). 4.20 (d, 2H) 5.00 (br s, 2H), 8.40 
(s, 1H), 8.70 (s, 1H), 9.35 (s, 1H)., 10.70 (s, 1H). . 
LRMS (TSP): 399.8 MH + ). 

Pvam piP 40 (Prepa rative example) 
S^Acet^ ^ 

pmp yi.? fi.riitwdro-7H-pvraz g}ol4 «Mpyrimidirv7-one 
rv--Hydroxy-6-isobuloxy-5-(2-methyl-7-oxo-3-ptopyl-6,7-dihydro-2H- 

10 P yrazolol4,3^ P yrimidin-5-yl)-3-pyr,d.necarboximidamide (Example 39) (65 

mg 0 16 mmol), N,N-dimethylaminopyridine. (24 mg, 0.20 mmol), acet.c 

acid (9 7 mg, 0.16 mmol) and l-(3-dimethylam,nopropyl)-3-ethyl- 

carbodi.mide hydrochloride. (37.5 mg, 0.20 mmol) were stirred in dioxan (2 

m L ) tor 14 h. The solvent was removed in vacuo and the product purif.ed 

l5 by Hash column chromatography (eliding with 90% 
dichloromethane:methanol) to give the product (58 mg) as a white sol.d. 
'H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H). 1.10 (d, 6H), 1.80 (m, 2H), 
2.30 (s, 3H), 2.25 (m, 1H), 2.95 (t, 2H), 4.00 (s, 3H). 4.40 (d, 2H), 5.25 (br 
S, 2H), 8.60 (S, 1H), 8.75 (s, 1H), 10.70 (s, 1H). 

20 LRMS (El): 442.1 (MH + ). 

Example 41 

^■ [ ojenh,rtny Y .s-f5-meth Y '-i ?, 4-oxadiazol-3-vlV3-PYridi^ 
pmp Y i.9 i fi.dihvdr ^-7^-pYra7olof4.3-mpvrimidin-7-one 
25 5-{5-tl(Acetyloxy)imino](amino)methyl]-2-isobutoxy.3-pyridinyl}-2-methyl-3- 

P ropyl-2,6-dihydro-7^pyr aZ olo[4,3-dlpyrimidin-7-one (Example 40) (55 
mg 0 13 mmol) was heated at 190°C tor 3 h. After coding the oxad.azole 
was purified by flash column chromatography (elution with 50:1 
dichloromethane.methanol) to give 21 mg of a yellow solid. 
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■H NMR (300 MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1.10 (d,.6H), 1.80 (m, 2H), 
2.30 (m, 1H), 2.70 (s, 3H), 3.00 (t, 2H), 4.05 (s, 3H), 4.40 (d, 2H), 8.95 (s, 
1H),9.35(s, 1H), 10.70 (s, 1H). 
LRMS (ES): 424.1 (MH + ). 

Example 42 

5-(2-lsobutoxv-5-(3-mel hvl-1.2.4-oxadiazol-5-vlV3-pvridinvll-2-me1hyl-q. 
propvl-2.6-dihvdro-7H-D yrazolo[4.3-Qf|DVfimidin-7-onR 

5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2 : 6-dihydro-7H- 
pyrazolo[4,3-cdpyrimidin-7-one (Example 22) (200 mg, 0.42 mmol) and N- 
hydroxyelhanimidamide (EP 795 328) (95 mg, 1.28 mmol) were 
suspended in toluene (4 mL) and triethylamine (86 mg, 0.85 mmol) was 
added. Pd(PPh 3 ) 2 CI 2 (15 mg, 0.02 mmol) was added and placed in a pre- 
heated Oil bath at 95°C under 1 atmosphere carbon monoxide. After 4 h a 
further portion of acetamidoxime (50 mg),' triethylamine (43 mg) and 
Pd(PPh 3 ) 2 CI 2 (15 mg) were added and stirring was continued at 95°C for 
14 h. The cooled reaction mixture was diluted with ethyl acetate and 

washed with water and brine, dried (MgS0 4 ), filtered and evaporated. 

Purification by flash column chromatography (gradient elution from 

dichloromethane : 1% methanohdichloromethane) gave 70 mg product. 

'H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.10 (d, 6H), 1.80 (m, 2H), 

2.30 (m, 1H), 2.50 (s, 3H), 3.00 (t, 2H), 4.10 (s, 3H), 4.45 (d, 2H), 9.00 (s. 

1H), 9.40 (S.1H), 10.70 (s,1H). 

LRMS (TSP): 424.1 (MH*). 

Example 43 

5-[2-lsobutoxv-5-(1/-f1.2.3.4- tetrazol-5-vn-3.pyridinvn-2-methvl-3-propvl. 
2,6-dihvdro -7H-Pvrazolor4.3-cflpvrimidin-7-one 

5-[2-lsobutoxy-5-cyano-3-pyridinyl]-2-methyl-3-propyl-2,6-dihydro-7H- 
pyrazolo[4,3-tf)pyrimidin-7-one (Example 36) (200 mg, 0.55 mmol), 
trimethylsilylazide (0.069 mL, 0.54 mmol) and dibutyltin oxide (54 mg, 0.22 
mmol) were heated at 80°C in toluene (10 mL) for 14 h. The reaction 
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mixture was transferred to a PTFE lined sealed vessel, a lurther 0.069 mL 
trimethy.silylazide added and the reaction heated at 80X for a further 5 h. 
After cooling and filtering the filtrate was diluted with pentane. Further 
solid precipitated and this was combined with the original precipitate and 
5 purified by flash column chromatography (editing wrth 
dichloromethane/methanol/ammonia in a ratio of 5:1:0.1) to give 
144 mg product. 

^ NMR (300 MHz, CD 3 OD): b = 1.00 (t, -3H), 1.10 (d, 6H). 1-80 (m, 2H). 
2.20 (m, 1H), 3.10 (t, 2H), 4.10 (s, 3H), 4.35 (d, 2H), 8.90 (s, 1H), 8.95 (s, 

10 1H). 

LRMS (ES): 410.1 (MH + ). 

Example 44 t 
^ (p.Ruinyv.S-iodo ^-p vriHinvn^^-fdimethvlaminoiethVll^-ethyl^^- 

15 riih yriro-7H-pyra7olol4.3-olPvrimidin -7-onfe 

The title compound was made by the method of Example 1 from 
Preparation 17. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 0.95 (t, 3H)i 1.40 (t, 3H), 1.55 (m. 2H). 
1.85 (m, 2H), 2.30 (s. 3H), 2.80 (t, 2H), 3.00 (q. 2H). 4.40 (t, 2H), 4.60 (I, 
20 2H), 8.40 (S, 1H), 8.95 (s, 1H), 10.70 (s,1H). 
LRMS (TSP): 511.3 (MH + ). 
Pvam plPR 44a to 44C 

The following compounds were made by the method of Example 44 




25 



I 

from the appropriate pyrazolocarboxamides. 
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. Ex. 


R 


LRMS 
(MH) 4 


'H NMR 


44a- 




553 


•(400 MHz. CDCI 3 ): 6 = 1.00 (t 3H) 
1.40 (1, 3H),.1.55 (m, 2H), 1.90 (m, 
2H), 2.50 (m,'4H) ; 2.'95 (1, 2H), 3.05 
(q, 2H), 3.65 (m, 4H), 4.40 (t, 2H), 
4.50 (t ; 2H)/ 8.40 (s, 1H), 9.00 (S, 
1H), 10.70 (s,1H). 


44b 


0 


623 


(400 MHz, CDCUV 6 = 1 00 it 3H) 
1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m, 
2H), 1.90 (m, 4H), 2.40 (br s, 2H), 
2.90 (br s, 2H), 3.10 (q, 2H), 4.30 (m, 
3H), 4.60 (t, 2H), 8.40 (s, 1H), 9.00 
(S, 1H) ; 10.70 (s, 1H). 


44c 

\ 


c 


612.2 


(400 MHz, CDCI3): 8 = 1.00 (t, 3H), 
1.40 (t, 3H),. 1.50 (S. 9H), 1.55 (m, 
2H), 1.90 (m, 2H), 3.00 (q, 2H),*4.40 
(t, 2H), 4.50 (t, 2H), 4.65 (br s, 2H), 
5.20 (m, 1H), 8.40 (s, 1H), 9.00 (s, 
1H), 10.80 (s, 1H). 



Example 45 (Preparative example) 

5-(2-Buloxv-5-lrimfi thvlsilvlelhvnvl-3-Pvridinvn-2-f2-fdimethvlaminoVe1hvlV 
3-ethvl-2.6-dihvdr o-7H-Pvrazolof4.3-cflpvrimidin-7-one 
5 Pd(PPh 3 ) 2 CI 2 (11.2 mg, 0.016 mmol) and cuprous iodide (3 mg, 0.016 
mmol) were added to a stirred slurry of 5-(2-butoxy-5-iodo-3-pyridinyl)-2- 
[2-(dimethylamino)ethyl]-3-ethyl-2,6-dihydro-7H-pyrazolo[4,3-d!i-pyrimidin- 
7-one (Example 44) (330 mg, 0.647 mmol) in triethylamine 
(8 ml_) and acetonitrile (2 mL) at room temperature under a nitrogen 
10 atmosphere. The mixture was heated at 60°C for 3 h, cooled and 
extracted from brine with dichloromethane (2 x 100 mL). The organics 
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were dried (MgS0 4 ) and concentrated to give a .yellow solid. Purification 
by flash column chromatography (elution with 5% methanol/ 95% 
dichloromethane) gave the product'as a pale brown oil (290 mg, 93%). 
1 H NMR (300 MHz, CDCI 3 ): 5 = 0.30 (s, 9H), 1,00 (t, 3H), 1.40 (t, 3H), 
,1.50 (m, 2H), 1.90 (m. 2H), 2.30 (s, 3H). 2.90 (t, 2H), 3.05 (q, 2H). 4.40 (t, 
2H), 4.60 (t, 2H), 8.30 (6. 1H), 8.80 (S, 1H), 10.70 (6, 1H). 
LRMS(TSP): 481 .3 (MH + ). 

Fxam ples 45a to 45c 
3 The following compounds were made by the method of Example 45: 




T N-F 



from the appropriate iodo compounds. 



Ex. 



45a 



45b 



LRMS 



523 MH + 



615-MNa + 



H NMR 



(300 MHz, CDCI3): 5 = 0.25 (s, 9H), 1.00 
(t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 1.90 (m, 
2H), 2.50 (m, 4H), 2.95 (t, 2H), 3.05 (q, 
2H), 3.70 (m, 4H), 4.40 (t, 2H), 4.60 (t, 
2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (s. 
1H). 



(400 MHz, CDCI3): 8 = 0.25 (s, 9H), 1 .00 
(1, 3H), 1.40 (t, 3H), 1.50 (s, 9H), 1.55 (m, 
2H), 1,90 (m, 4H), 2.40 (br s, 2H), 2.85 (br 
s, 2H), 3.10 (m, 2H), 4.40 (m. 3H), 4.60 (t, 
2H), 8.35 (s, 1H), 8.80 (S, 1H), 10.70 (S, 
1H). 
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45c . 


0 

1 


582.4 - 


(400 MHz, CDCI 3 ): 6 = 0.25 (s, 9H), 1.00 






> 


MHT 


(t, 3H), 1.40 (t, 3H), 1.40 (s, 9H), 1.50 (m, 










2H), 1.90 (m, 2H), 3.00 (q, 2H), 4.40 (t, 








2H), 4.50 (t, 2H), 4.60 (br s, 2H), 5,25 (m, 








1H), 8.40 (s, 1H), 8.80 (s, 1H), 10.80 (s, 








1H). 



Example 46 

5-(2-Butoxv-5-elhvnvl-3-pyridinvn-2-|2-(dimethvlamino)ethvn-3-e1hvl-2.6- 
dihvdro-7H-pvrazolof4.3-dlPvrimidin-7-one 

Potassium fluoride (72.5 mg, 1.25 mmol) was added to a stirred solution ol 
5-(2-butoxy-5-trimethylsilylethynyl-3-pyridinyl)-2-[2-(dimethylamino)-ethyl]- 
3-ethyl-2,6-dihydro-7H-pyra2olo[4,3-cdpyrimidin-7-one (Example 45) (300 
mg, 0.625 mmol) in A/,A/-dimethyrformamide (10 mL) . and water (2 mL) at 
room temperature'. After 2 h the reaction mixture was poured into brine 
and extracted with ethyl acetate (2 x 100 mL) The organics were dried 
(MgS0 4 ) and concentrated to give the product (285 mg) as a pale brown 
oil. 

1 H NMR (300 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1.90 (m, 2H), 2.30 (s, 6H), 2.90 (t, 2H), 3.00 (q, 2H), 4.40 (t, 2H), 4.60 (t, 
2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.70 (s, 1H). 
LRMS (ES): 409 (MH + ). 

Examples 46a to 46c 

The following compounds were made by the method of Example 46 

Y 

from the appropriate trimethylsilyl compounds. 
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46a 



10 



46c 



46b I 



(t,3H),.1.50 (m, 2H), 1.90 (m, 2H), 2.50 
(m , 4H),2.95 (1, 2H), 3.05 (q, 2H), 3.20 
(S, 1H), 3.70 (m, 4H),4.40 (t, 2H), 4.60 
(t, 2H), 8.40 (s, 1H), 8.80 (s, 1H), 10.75 

(S.1H). . 

TZool^HlTcDCi^ = 1 .00 (t, 3H).l40 
(t , 3H), 1.50 (m,2H).1.50 (s, 9H), 1.90 
(m, 4H), 2.40 (br s, 2H), 2.90 (br s. 2H), 
3.05 (q, 2H), 3.20 (s, 1H), 4.40 (m, 3H), 
4.60 (t, 2H), 8.40 (s, 1H), 8.80 (S, 1H), 
10.70 (S, 1H). 



o 



(400 MHz, CDCI3): 5 = 1 .00. (t, 3.H), 1 .35 
(t, 3H), 1.50 (s. 9H).1.55 (m, 2H), 1.90 
(m, 2H), 3.00 (q, 2H), 3.20 (s,1H),4.35 
(t, 2H), 4.60 (t, 2H), 4.65 (br s, 2H), 
5.20 (m.1H).8.40 (8. 1H). 8.80 (S, 1H). 
10.80 (s, 1H). 



Example 47 

5^ i I [i I 2 butoxy 3 ^m^inyl^^ 
Hih v Hrn.7H-Dvra --f^ s.Wjpyrimidin-7-one 

T^n^ sdution of 5-(2-butoxy-5- 

ethynyl-3-pyr^^ . 
pyrazo^^pyrimidin-7-one (Example 46) (280 mg, 0.69 mmo,) , 
acetone (8 mL) at 100m temperature. Mercury sulfate (40 m* 
0 14 mmol) was added and the mixture heated at ref.ux for 5 h The 
reaction mixture was coo.ed, di.uted with methane. (10 mL) , filtered and 
the filtrate washed with further methanol. The solvent was evaporated and 



WO 01/27] 12 



PCT/I BOO/01 -1-30 



-- 131 



the residue partitioned between ethyl acetate 000 mL) and saturated 
sodium bicarbonate solution (100 mL). The aqueous was washed with a 
further 100 mL of ethyl acetate and the combined organics dried (MgS0 4 ) 
and concentrated. Purification by flash column chrdmatography (elution 
with 95% dichloromethane/methanol) gave the product as a cream 
coloured solid (140 mg) 

1 H NMR (300 MHz, CDCI 3 ): 6 = 1.00 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1.90 (m, 2H), 2.60 (s, 3H), 2.90 (t, 2H), 3.05 (q, 2H), 4.40 (t, 2H), 4.70 (t, 
2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 (s, 1H). 
LRMS (TSP): 427.5 (MH + ). 



Examples 47a to 47c 

The following compounds were made by the method of Example 47 




N-R 



from the appropriate acetylene compounds. 



Ex. 


R 


LRMS 
(MH) + 


'H NMR 


48 




469 


(400 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.40 
(t, 3H), 1.50 (m, 2H), 1.90 (m, 2H), 2.50 
(m, 4H), 2.65 (s, 3H), 2.95 (t, 2H), 3.10 
(q, 2H), 3.65 (m, 4H), 4.40 (t, 2H), 4.65 
(t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.60 
(s, 1H). 


49* 




440 


(400 MHz, CDCI 3 ): 8 = 1 .00 (t, 3H), 1 .40 
(t, 3H), 1.50 (m, 4H), 1.90 (m, 4H), 2.35 
(m, 2H), 2.60 (s, 3H), 2.80 (t, 2H), 3.10 
(q, 2H), 3.30 (d, 2H), 4.40 (m, 1H), 4.45 
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10 



15 



50* 



A. 



539.5 



(t, 2H), 8.80 (s, 1H), 9.20 (s, 1H). 10.60 
(brs, 1H). 



50a** 



411.6 



(300 MHz, CDCI 3 ): 6 = 1 .00 (t, 3H), 1 .40 
(t, 3H), 1.45 (s, 9H), 1.50 (m, 2H), 1.90 
(m, 4H), 2.40 (m, 2H), 2.65 (s, 3H), 
2.90 (m, 2H), 3.10 (q, 2H), 4.30 (br s, 
3H), 4.65 (m, 2H), 8.80 (S, 1H), 9.20 (s, 
1H), 10.60 (s, 1H). 



(300 MHz, CDCI3): 5 = 1 .00 (t, 3H), 1 .35 
(t, 3H), 1.50 (m, 2H), 1.95 (m, 2H), 2.60 
(s, 3H), 3.00 (q, 2H), 3.90 (t, 2H), 4.55 
(t, 2H), 4.70 (t, 2H), 5.40 (m, 1H), 8.80 
(s, 1H),9..20 (s, 1H), \ 0.65 (brs, 1H). 



^ acid mediated hydrolys.s of the acetylene to the acetyl (as in 
Example 47) resulted in the .formation of both the title compounds of 
Example 49 and Example 50 through hydrolysis of the ferf-butylcarbamate 
functionality under the reaction conditions. 

" The acid mediated hydrolysis of the acetylene to the acetyl (as in 
Example 47) was left for an extended period of time to facilitate complete 
hydrolysis of the tert-butylcarbamate functionality under the reaction 
conditions. 

Example 51 

Mfi-Acetvl-2-b"tnw-3-Dvrid^ 
riih vdro-7H-pyrazolof4.3- ^|PYrimidin-7-one 

5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(4-piperidinyl)-2,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one (Example 49) (100 mg, 0.23 mmol) was 
dissolved in dichloromethane (10 mL) and formaldehyde (27 mg, 
0.01 mL of a 37-41% solution) was added. After 30 min stirring sodium 
triacetoxyborohydride (108 mg, 0.51 mmol) was added and stirring 
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continued for 14 h. Further formaldehyde (0.01 mL of 37-41% solution) 
and sodium triacetoxyborohydride (108 mg, 0.51 mmol) were added and 
stirring continued for a further 4.5 h. Starling, material still remained so 
further formaldehyde (0.01 mL of 37-41% solution) and sodium 
triacetoxyborohydride (108 mg, 0.51 mmol) were added and stirring 
continued for a further 18 h. The reaction mixture was diluted with 
dichloromethane, washed with sodium bicarbonate solution then brine, 
dried (MgS0 4 ) and concentrated. Purification by flash column 
chromatography (elution with 94:6:0.6 dichloromethane/methanol/0.88 
ammonia) gave the product (41 mg) as a white solid. 
n H NMR (400 MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1i4o"(t, 3H), 1.55 (m, 2H), 
1.90 (m, 4H), 2.15 (1, 2H), 2.35 (s, 3H), 2.55 (m, 2H), 2.65 (s, 3H), 3.00 (m, 
4H), 4.20 (m, 1H), 4.65 (t, 2H), 8.80 (s, 1H), 9.20 (s, 1H), 10.50 (s, 1H). 
LRMS (TSP): 453.4 (MKT). " 

Example 51a 

5-(5-Acetyl-2-butoxv-3-D vridinvn-3-ethvl-2-(1-methyl-3-azetidinvn-2 6- 
dihydro-7H-pyrazolof4.3-cf1pvrimidin-7-one 

The title compound was made by the method of Example 51 using 
Example 50a as starting material. 

1 H NMR (400 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.40 (t, 3H), 1.55 (m, 2H), 
1.95 (m, 2H), 2.50 (s, 3H), 2.60 (s, 3H), 3.00 (q, 2H), 3.80 (t, 2H), 3.90 (t, 
2H), 4.65 (t, 2H), 5.10 (m, 1H), 8.80 (s, 1H), 9.20 (s, 1H), 10.65 (s, 1H). 
LRMS (TSP): 425.6 (MH + ). 



WO 01/271 1 2 



PCT/I BOO/01430 



- 134 - 



Example 52 

^■^■P t hnv Y -fi.niirn p V ridin-3-y l)-?-methvl-2.6-dihvr1ro-7H-pvrazolof4.3- 

dlpyrimidin-7-one ' ■ > 

A mixture of the title compounds of Reparations 29 (3.85 g, 27.5 mmol) 

5 ,and 26- (8.26 g, 30.6 mmol) in 3-methyl-3-pentanol (80 mL) was heated 
under reflux for 2V 2 h, then cooled. The reaction mixture was partitioned 
between dichloromethane and hydrochloric acid (2N), and the resulting 
precipitate filtered, washed with water and diethyl ether, and dr.ied. The 
filtrate was separated, and the organic layer washed with hydrochloric acid ' 

io (2N), saturated aqueous sodium bicarbonate solution, brine, then dried 
(M g S0 4 ) and evaporated under reduced pressure. The residue was 
triturated with diethyl ether, and the resulting solid filtered and dried. The 
isolated solids were combined to provide the title compound (6.9 g, 79%). 

"H NMR (400 MHz, d 6 -DMSO): 5 = 1.35 (t, 3H)/4.10 (s, 3H), 4.54 (q, 2H), 

15 8.39 (S.1H), 8.70 (d,1H), 9.19 (d,1H), 11.92 (s,1H). 
LR^flS 317 (MH) 4 

Found: C, 49.36; H, 3.82; N, 26.57. C,sH 12 N 6 04 requires C, 49.18; H, 3.77; 
N, 26.53%. 

20 Example 53 

3.RrQmd-5-(2-eihnxv-5-nitropvr idin-3.vh-2-methvl-2,6-dihYdro-7H- 

pyra7Qlof4.3-olP Yrimidin-7-one 

A mixture of the title compound of Example 52 (6.9 g, 21.8 mmol), 
bromine (1.35 mL, 26.2 mmol), and sodium acetate (2.7 g, 32.7 mmol) in 

25 acetic acid (100 mL) was heated under reflux for 7 h, then allowed to cool. 
Additional bromine (0.35 mL, 6.8 mmol) was added and the reaction 
stirred at room temperature for a further 18 h. The reaction mixture was 
concentrated under reduced pressure and azeotroped with toluene. The 
residue was partitioned between dichloromethane and water and the 

30 resulting precipitate filtered off, washed with dichloromethane, water, then 
diethyl ether and dried. 
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The filtrate was separated, and the organic layer washed with aqueous 
saturated sodium bicarbonate solution, and brine, then dried (MgS0 4 ) and 
evaporated under reduced pressure to give a yellow solid. The isolated 
solids were combined, suspended in ethyl acetate, and stirred tor 
30 minutes. The resulting precipitate was filtered off, and dried to afford 
the title compound (7.66 g, 89%). 

'H NMR (400 MHz, de-DMSO): 6 = 1.35 (t, 3H), 4.10 (s, 3H), 4.54 (q, 2H), 
8.70 (d, 1H), 9.20 (d, 1H), 12.16 (s, 1H). . 
LRMS 394.6 (MH^ 

Found: C, 39.51: H, 2.80; N, 21.27. CaH^BrNeO* requires C, 39.63; H, 
2.73; N, 21 .36%, 

Example 54 

3-Bromo-5- (5-amino^2-ethoxv-Dvridin-3-vh-2-methvl-2.6-dihvdro-7H- » 
pyrazolof4.3-o')pvrimidin-7-one 

titanium trichloride (20.93 g, 140 mL of a 15% solution in hydrochloric 
acid) was added to a solution of 3-bromo-5-(2-ethoxy-5-nitropyridin-3-yl)-2- 
methyl-2,6-dihydro-7H-pyrazolo[4,3-o]pyrimidin-7-one (Example 53) (7.66 
g, 19.4 mmol) in acetic acid (100 mL). After 2 h the acetic acid was 
evaporated and azeotroped with toluene. The residue was partitioned 
between sodium bicarbonate solution and dichloromethane and the 
titanium salts filtered to aid separation of the aqueous and organic phases. 
The aqueous layer was saturated with sodium chloride and re-extracted 
with dichloromethane. The organics were dried (MgS0 4 ) and 
concentrated to give a solid. Trituration with ethyl acetate gave 3 g of pure 
product. 

1 H NMR (400 MHz, CDCI 3 ): 5 = 1.40 (t, 3H), 3.80 (br s, 2H), 4.00 (s, 3H), 
4.40 (q, 2H), 7.65 (s, 1H), 8.10 (s, 1H), 11.15 (s, 1H). 
LRMS (TSP): 363.8, 366.8 (MH + ). 



Example 55 
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a.Rrnmo-S-f2-ethoxv-5-iQrio-3-PvriclinY l)-g-methvl-2.6-dihvdro-7H- 
pyra2olol4.3-c/lPvrimidin-7-one 

Butyl nitrite (282 mg, 2.74 mmol) was added dropwise to a stirred 
suspension of the title compound- "of Example 54 (200 mg, 0.55 mmol) in 
5 diiodomethane (2 mL) at room temperature. After 1 h the reaction was 
warmed for 2 h at 40-50°C. The mixture was cooled and purified directly 
by flash column chromatography (gradient elution from dichloromethane lo 
98% dichloromethane/5% methanol) to give the product as a brown solid 
(60 mg, 23%). 

10 1 H NMR (400 MHz, CDCb): 5 = 1-50 (t, 3H)/4.15 (s, 3H), 4.60 (q, 2H), 
8.40 (s, 1H), 9.00 (s, 1H), 10.90 (s, 1H). 
LRMS (TSP): 475.6 (MH + ). 

Example 56 (Preparative example) 
15 3-Bromo-5-(2-ethox'v-5-trimethvlsilvlethvn vl-3-ovridinvn-2-methyl-2,6- 

dihvdro-7H-nvrazolof4.3 -(/|pvrimidin-7-one 

The title compound was made by the method of Example 14 using the title 
compound of Example 55. 

1 H NMR (300 MHz, CDCI 3 ): 5 = 0.25 (s, 9H), 1.55 (t, 3H), 4.20 (s, 3H), 
20 4.65 (q, 2H), 8.40 (s, 1H), 8.85 (s, 1H), 10.95 (s, 1H). 
LRMS (TSP): 446.3 and 448.5 (MH + ). 
Example 57 

q.Rrnmn-5-f2-ethoxv-5-ethvnvl-3-Pv ridinvlV2-methvl-2,6-dihydro-7H- 

p yra7olof4.3-dlpyrimidin-7-one 
25 The title compound was made by the method of Example 1 5 using the title 
compound of Example 56. 

1 H NMR (400 MHz, CDCI3): 8 = 1.50 (t, 3H), 3.20 (s, 1H), 4.10 (s, 3H), 
4.65 (q. 2H), 8.35 (s, 1H), 8.80 (s, 1H), 10.90 (s, 1H). 
LRMS (ES): 373 (MH + ). 

30 

Example 58 
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5-(5-AceWI'2>ethoxv>3-pvridinvl)-3'bromo-2-methyl-2.6-dihvdro-7H- 
pyrazolof4,3-c?lpvrimidin-7-one 

A mixture of 3-bromo-5-(2-ethoxy-5-ethynyl-3-pyridiny!)^2.methyl-2 } 6- 
dihydro-7H-pyrazolo[4>tfjpyrimidin-7-one (Example 57) (750 mg, 
,2 mmol), 1N H2SO4 (2 mL) and HgSO< (50 mg, 0.17 mmbl) in acetone (25 
mL) was stirred at reflux for 10 h then at room temperature for 14 h. 
Further H2SO4 (5 mL of 1N) was added and refluxing was continued for a 
further 4 h. The mixture was cooled and the solvent evaporated and the 
residue partitioned between dichloromethane and water. After basifying . 
with solid sodium bicarbonate a white precipitate formed which was filtered 
Off before separating the phases. The organic layer was dried (MgS0 4 ), 
concentrated and combined with the solid previously filtered to give the 
title compound as a poorly soluble solid. 

'H NMfr (400 MHz, d 6 -DMSO): 6 * i.30 (t, 3H) f -2'.60 <s, 3H), 4.10 (s, 3H), 
4.40 (q, 2H), 8.40 (s, 1H), 8.90(s, 1H), 12.00 (br's, 1H). 
LRMS (TSP): 393.7 (Mhf). 
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Example 59 » 

^.(^-ArPi vl-2-ethoxv-3-pyridinvlV3-f6-( fiimethvlamino)-3-Pvridinvl1-2- 
melhvl-2.6-dihYrirn-7H-Dvra 7nlni4.3-Qnpvrimidin-7-one 
Potassium carbonate (35 mg, 0.25 mmol), 6-(dime1hylamino)pyridin-3-yl 
5 , boronic'acid dihyd.ochloride (42 mg, 0.25 mmol) and 5-(5-acetyl-2-ethoxy- 
3.pyridinyl)-3-bromo.2-melhyl-2.6.dihydro.7H.pyrazolo|4>cr>pyrimidin-7. 

one (Example 58) (50 mg, 0.13 mmol) were suspended in dioxan/water (2 
mL of a 4:1 mix) and the reaction mixture was immersed in a pre-heated 
oil bath (120°C) tor 5 min. The mixture was cooled and Pd(PPh 3 )* (14 mg, 

io 0.012 mmol) was added., The mixture was reheated to reflux for 2 h. 
More Pd(PPh 3 ) 4 (15 mg, 0.012 mmol) and 6-(dimethyl-amino)pyridin-3-yl 
boronic acid dihydrochloride (32 mg, 0.25 mmol) were added and reflux 
was continued for 14 h. The cooled reaction mixture was concentrated 

. a nd the residue partitioned between dichloromethane and water and 

is filtered through a plug of Celite®. The organic layer was washed with 
saturated sodium bicarbonate and brine, dried (MgS0 4 ), filtered and 
evaporated. The yellow residual solid was purified by flash column 
chromatography (gradient elution from dichloromethane/0.2% ammonia to 
99% dichloromethane/methanol/0.5% ammonia) to give 

20 30 mg of the title compound. Further purification by trituration with ether 
and recrystallisation from isopropyl alcohol to give 1 8 mg of pure product. 
1 H NMR (400 MHz, CDCI 3 ): 5 = 1.60 (t. 3H), 2.60 (s, 3H), 3.20 (s. 6H), 
4.20 (s, 3H), 4.80 (q, 2H). 6.70 (d, 1H), 7.80 (d. 1H), 8.40 (S, 1H). 8.80 (s, 
1H), 9.20 (s,1H), 10.75 (s,1H). 

25 LRMS (TSP) 434.5 (MH + ). 
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Example 60 

5-(5-Amino-2-elhoxv-3-pyridinvl)-2-methvl-3-proDvl-2.6-dihvdro-7H- 
pyrazolof4.3-o1pvrimidin-7-one 

Potassium t-butdxide (15.5 g, 0.14 mol) was added to a stirred solution of 
the title compound from Preparation 23 (12 g, 35 mmol) in f-butanol 
(300 mL). The mixture was refluxed for 39 h and then cooled (reaction 
had not gone to completion). The solvent was removed in vacuo and the 
resulting thick mixture dissolved in water and neutralised to pH 5 with 2 N 
hydrochloric acid. The aqueous was extracted with dichloromethane 
(3 times) and the organics were dried (MgSO*) and concentrated. 
Purification by flash column chromatography (ethyl acetate as eluant) gave 
1.5 g of desired product and recovered starting material. 
1 H NMR (300 MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.50 (t, 3H), 1.80 (m, 2H), 
3.00 (t, 2H), 3.60 (br s; 2H), 4.10 (s, 3H), 4.60 (q, 2H), 7.80 (s, 1H), 8.20 ■ 
(s,1H), 11.15 (s, 1H).' 

Example 61 

AZ-fe-Ethoxv-S-^-methvl^-oxo-S-propvl-e^-dihydro^^-pyrazo^^^- 
d|pvrimidin-5 ; vn-3-pvridinvnmethanesulfonamide 

Methanesulfonyl chloride (0.056 mL, 7.24 mmol) was added to a stirred 
solution of 5-(5-amino-2-ethoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro- 
7H-pyrazolof4,3-d]pyrimidin-7-one (Example 60) (158 mg, 
0.48 mmol) in pyridine (3 mL) at room temperature for 16 h. The mixture 
was partitioned between 3% sodium bicarbonate solution and ethyl 
acetate. The organic layer was washed with 0.5 N hydrochloric acid and 
water, dried (MgS0 4 ) and evaporated to give 0.1 g of a yellow solid. 
Trituration with dichloromethane (twice) gave the product as a yellow solid 
(50 mg). 

1 H NMR (300 MHz, d 6 -DMSO): 8 = 0.95 (t, 3H), 1.30 (t, 3H), 1.70 (m, 2H), 
2.90 (t, 2H), 3.00 (s, 3H), 4.00 (s, 3H), 4.40 (q. 2H), 7.95 (s, 1H), 8.15 (s, 
1H), 9.65 (brs, 1H), 11.60 (s, 1H). 
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LRMS <TSP): 407.3 (MH + ). 
Example 62 

A/. [fi.Plhoxv-5-(2-^ ^h V l.7.oxo-3-Dtn p Y'-fi7.dih V dro-2H-Pvrazolo|4.3-cf!- 
PYrimidin-5-yl)-3-Dvridinv llnicotinamide 

Nicotinic acid (68 mg, 0.55 mmol) in d.chloromethane (2 mL) was treated 
with oxalyl chloride (0.24 mL, 2.75 mmol) under a nitrogen atmosphere 
and 1 drop of N,N-dimethylformamide was added. After 2 h solvent was 
removed in vacuo azeotroping twice with dichloromethane to give a white 
solid. To this solid was added 5-(5-amino-2-ethoxy-3-pyridinyl)-2-methyl- 
3-propyl-2,6-dihydro-7H-pyrazolo|4,3-cyipyrimidin-7-one (Example 60) (150 
mg, 0.46 mmol), dichloromethane (5 mL) and triethylamine 
(0.16 mL, 1.15 mmol) and the reaction mixture was stirred for 2 h. The 
mixture was poured into saturated sodium bicarbonate solution and' 
extracted with ethyl acetate (twice). The combined organics were dried 
(MgS0 4 ) and concentrated to give a beige semi-solid. Flash column 
chromatography (gradient elution from 5% methanol:dichloromethane to 
10% methanol:dichloromethane) gave 35 mg of the product as a beige 
solid. 

H NMR (300 MHz, CDCI 3 ): 5 = 0.95 (t, 3H), 1.45 (t, 3H), 1.80 (m, 2H), 
2.90 (t, 2H), 4.00 (s, 3H), 4.60 (q, 2H), 7.40 (m, 1H), 8.25 (d, 1H), 8.65 (m, 
2H), 9.00 (s, 1H), 9.20 (s, 1H), 10.00 (s, 1H), 10.90 (s, 1H). 
TLC (10% methanol:dichloromethane) - R f = 0.42 



15 



20 



1 



25 Example 63 

cr . Pr npnv Y .^inHn.3.nvridiP Y')-^hvl-7-oxo-6 7-dihvdro-2H-pyrazolo- 
[43.r/ |pYrimidin-5-Y0nicotinate 

A solution of the title compound from Preparation 32 (1.0 g, 2.3 mmol) in 
n-propanol (10 mL) and ethyl acetate (0.5 mL) was treated with potassium 
fert-butoxide (253 mg, 2.3 mmol) and heated to reflux for 24 h. After 
evaporation to dryness, the reaction mixture was partitioned between ethyl 
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acetate and water whereupon a white solid precipitated which was 
separated by filtration. The organic phase was separated, dried over 
Na 2 S0 4 , concentrated and combined with the above solid, and this then 
washed-' with ethyl acetate and recrystallised from hot methanol- 
dichloromethane to afford the title compound as a white solid (553 mg, 1 .3 
mmol). 

1 H NMR (300 MHz, d 6 -DMSO): 6 = 0.9 (1, 3H), 1:3 (t, 3H), 1.6-1.8 (m, 2H), 
2.8-2.95 (2H, br m), 4.25 (t, 2H), 8.25 (s, 1H), 8.5 (s, 1H). 
LRMS (TSP) 426 (MHf ), 443 (MNH/). 

Analysis: found C, 42.40; H, 3.69; N, 16.39. Calcd for dsH^INsOj: C, 
42.37; H, 3.796; N, 16.47% 

Examples 64 and 65 

■ tert-Butvl ■ f3-ethvl-5-t5-iodo-2-DroDoxv-3-Dvridin'vn-7-oxo-6.7-dihvdro-1 H- 
pyrazolo[4.3-c/lpvrimidin-1-vl1acetate and tert-butyl f3-ethvl-5-(5-iodo-2- 

prQpoxv-3- Pvridinvn-7-oxo-6.7-dihvdro-2H-pvrazOlor4.3-o1pvrimidin-2- . 
yllacetate ' 

A solution of title compound of Example 63 (450 mg, 1.1 mmol) in N,N- 
dimethylformamide (10 mL) was treated with cesium carbonate (345 mg, 
1.1 mmol) and tert-butyl bromoacetate (156 nl_, 1.1 mmol). After stirring at 
room temperature for 2 h, additional tert-butyl bromoacetate (50 U.L, 
0.3 mmol) was added and the reaction stirred for a further 0.5 h. The 
reaction mixture was diluted with water (75 mL) and extracted with ethyl 
acetate (4 x 25 mL). The combined organic extracts were washed with 
brine (25 mL), dried over Na 2 S0 4 and concentrated, and the residue 
purified by flash column chromatography (dichloromethane : methanol : 
0.88 ammonia (95:5:0.5) as eluant). The first isomer to be eluted off the 
column was the compound of Example 64 - tert-butyl [3-ethyl-5-(5-iodo-2- 
propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-1H-pyrazolo[4,3-d|pyrimidin-1- 
yl]acetate, which was crystallised from diisopropyl ether (83 mg, 
0.15 mmol). 
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'H N MR (300 MHz, CDCJ 3 ): 6 * 1.1 (t, 3H), 1.4 (t, 3H), 1.5(s, 9H), 1-9-2.05 
(m, 2H), 3.05 (q, 2H), 4.5 (t, 2H), 5.25 (s, 2H), 8.45 (s, 1H), 9.05 (s, 1H), 
11.0 (brs, 1H). 
LRMS (TSP) 541 (MH + ). 
5 Analysis: lound C, 46.76; H, 4.83; N, 12.85. Calcd lor C 21 H 26 IN 6 0<: C, 

46.75; H,4.86; N, 12.98% 

The second isomer (the compound of Example 65) - ferf-butyl [3-ethyl-5- 
(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H-pyrazolo[4,3-o3- 

,o pyrimidin-2-yl]acetate was also crystallised from di,sopropyl ether 

(147 mg, 0.27 mmol). 

'H NMR (300 MHz, CDCI3): 6 = 1.05 (t, 3H). 1.4-1.6 (m. 12H). 1.95-2.05 
(m, 2H), 3.0 (q. 2H), 4.6 (t, 2H), 5.0 (s, 2H), 8.4 (s, 1H). 8.95 (8. 1H). 10.75 
(brs, 1H). 

i ... 

15 LRMS (TSP) 541 (MH + ), 558 (MNH 4 + ). 

Analysis: found C, 46.71; H, 4.83; N, 12.86. Calcd for C 21 H 26 N 5 0 4 l : C 

46.75; H, 4.86; N, 12.98% 

The isomers were distinguished by nOe studies. 

Example 66 

20 | ,q-Fthvl-5-(5-iod n-?- propoxv-3-Pvri d in vl)-7 -oxo-6 1 7-dihydro-1/± 
PY ra7oln [4 3-cnpvrim iHin-1-yllacetic acid 

The title compound of Example 64 (50 mg, 0.1 mmol) was dissolved in 
trifluoroacetic acid (0.5 mL) and the solution stood at room temperature 
overnight. The trifluoroacetic acid was removed by evaporation and the 
25 resultant gum taken up in ethyl acetate (2 mL). A white solid crystallised 
out and was washed with further ethyl acetate to give the title compound 
(63% yield). 

1 H NMR (400 MHz, F 3 CC0 2 D): 5 = 0.95 (t, 3H). 1.3 (t, 3H). 1.8-1.95 (m, 
2H), 3.0 (q, 2H), 4.55 (I. 2H), 5.6 (s, 2H), 8.55 (s, 1H), 8.9 (s, 1H). 
30 LRMS (ES - positive ion) 484 (MH + ), 506 (MNa + ). (ES - negative ion) 438 
(M-CO2H), 482 (M-H). 



WO 01/2711? 



PCT/IBOO/II 14311 



- 143 

* " 

Example 67 

l3-Ethvl-5-(5-iodQ- 2-proDOxv-3-pyriGlinvn-7-oxo-6.7-dihvdro-2H- 

i 

Pvrazolof4.3-cnpvrimidin-2-vllacelic acid 
5 The title compound was prepared in 65% yield from fert-butyl [3-ethyl-5-(5- 
iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H-pyrazolo[4 ! 3-c(j- 
pyrimidin-2-yl]ace1ate (the compound o1 Example 65) using the method of 
Example 66 to yield a while solid. 

1 H NMR (400 MHz, F 3 CC0 2 D): 8 = 0.95 (t, 3H), 1.3 (t, 3H), 1.8-1.95 (m, . 
io 2H), 3.05 (q, 2H), 4.5 (t, 2H), 5.4 (s, 2H), 8.5 (s, 1 H), 8.85 (s, 1 H). 

LRMS (ES - positive ion) 484 (MIT), 506 (MNa*). (ES - negative ion) 438 
(M-C0 2 H), 482 (M-H). 
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Example 68 

[5-(5-Acetvl-2-propoxv-3-PvridinvlV3-ethvl-7-oxo-6.7-dihvdfO-1H- 
pvrazolol4 .3-oflPvrimidin- 1 -yllacelic 'acid 

The product of Example 64 (100 mg, 0.19 mmol) was dissolved in 
5 .acetonitrile (3 mL) at 30 C C and tri-orihotolylphosphine (10 mg, 
0.03 mmol), palladium acetate (3.5 mg), •triethylamine (44 u.L,. 
0.32 mmol) and butyl vinyl ether (51 uL, 0.39 mmol) were added. The 
resultant mixture was heated to reflux for 10 h, allowed to cool to room 
temperature, hydrochloric acid (6 M, 1.5 mL) was added and the mixture 
10 allowed to stir at room temperature for 6 h. Water (5 mL) was added and 
the reaction mixture exlracted with ethyl acetate (3x5 mL). Combined 
organic extracts were washed with saturated brine (5 mL), dried over 
Na 2 S0 4 , and concentrated to a yellow gum. Purificatiorl by column 

chromatography (dichloromethane : methanol : acetic acid (90:10:1) as 

15 eluant) gave a residue which was crystallised from ethyl acetate and 
further purified by column chromatography (dichloromethane : methanol : 
acetic acid (90:10:1) as eluant) and finally crystallised from ethyl acetate to 
afford a white solid (1 8 mg, 0.04 mmol). 

1 H NMR (300 MHz, d 6 -DMSO): 8 = 0.95 (t, 3H), 1.3 (t, 3H), 1.7-1.85 (m, 
20 2H), 2.6 (s, 3H), 2.85 (q, 2H), 4.4 (t, 2H), 5.25 (s, 2H), 8.05 (s, 1H), 8.95 
(s, 1H), 12.3 (brs, 1H). 

LRMS (ES - negative ion) 354 (M-C0 2 H), 398 (M-H). 
Example 69 

25 5-(2-Propoxv-5-iodo-3-Pvridinvl)-1-methvl-3-proPvl-1.6-dihvdro-7H- 
Pvrazolo[4,3-cflPvrimidin-7-one 

The title compound from Preparation 33 (1.0 g, 2.1 mmol) was dissolved in 
propanol (25 mL), potassium tert-butoxide (200 mg, 1.8 mmol) added, and 
the resultant mixture heated to reflux for 3.5 h. After removal of the 
30 propanol in vacuo, the residue was purified by column chromatography 
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(dichloromethane : methanol (99:1) as eluant) to give the title compound 
as a white solid (0.83 g, 86%). 

'H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.15 (t, 3H), 1.8-2.05 (m, 4H) S 
2.95 (t, 2H), 4.25 (s, 3H), 4.55 (t,.2H), 8.45 (s, 1H), 9.05 (s, 1H), 10.9 (s, 
5 1H). 

LRMS (ES - negative ion) 452 (M-H), (ES - positive ion) 454 (MHT). 
Analysis: found C t 44.92; H, 4.36; N, 15.33. Calcd tor C 17 H 2 olN 5 0 2 : C, 
45.05; H, 4.45; N, 15.45% 

io Example 70 

5'(1-Methvl-7>oxo-3'Propvl-67'dihvdro-lH>pyrazolof4,3-tfiPvrimidin-5-vn' 
6-propoxvnicotinonitrile 

The title compound was prepared from the title compound of Example 69 
using the method of Example 35. . . . . 

15 m.p. 174-6°C. 

1 H NMR (300 MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1,2 (t, 3H), 1.8-2.1 (m, 4H), 
2.95 (t, 2H), 4.25 (s, 3H), 4.65 (t, 2H), 8.55 (s, 1H), 9.1 (s, 1H), 10.8 (s, 
1H). 

LRMS (TSP)* 353 (MKT). 

20 

Example 71 

1 -Methvl-5-f2-propoxv-5-n H-tetrazol-5-vl)-3-Pvridinvl1-3-propyl-1 ,6- 
dihvdro-7H-pvrazolof4.3-dlpvrimidin-7-one 

The title compound was prepared from the product of Example 70 using 
25 the method of Example 43. 

1 H NMR (300 MHz, d 6 -DMSO): 5 = 0.9-1.05 (m, 6H), 1.65-1.85 (m, 4H), 
2.8 (t, 2H), 4.15 (s, 3H), 4.4 (t, 2H), 8.55 (s, 1H), 8.95 (s, 1H), 12.2 (s, 1H). 
LRMS (TSP) 396 (Mhf ). 



30 



Example 72 

Ethyl 3-f5-(1-methvl-7-oxo-3-propyl-6J-dihvdro-1 H-pvrazolof4.3-c/l- 
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Ni 

PVrimidin-5-vl)-6-propoxvr3-pvridinvll-2-propynoate 
A solution of ethyl propiolate (0.2 mL, 1 .9 mmol) in tetrahydroturan (5 mL) 
was cooled to -65°C and sec-butyllithium (1.3 M in cyclohexane, 1.5 mL, 
1.9 mmol) added maintaining temperature <-65°C. After 1 h, a solution of 

5 zinc chloride in tetrahydrofuran (0.5 M, 12 mL, 5.7 mmol) was added and 
the mixture allowed to warm to room temperature, stirred for a further 0.5 
h, cooled in ice and the product of Example 69 (430 mg, 0.95 mmol) 
added in tetrahydrofuran . (5mL) together with 
dichlorobis(triphenylphosphine)palladium(ll) (35 mg) in tetrahydrofuran (2 

10 mL). The reaction mixture was ' heated to 50°C for 
2 h, additional dichlorobis (triphenylphosphine)palladium(ll) (35 mg) added 
and the mixture heated lor a further 3 h. After cooling, water (5 mL) and 
diethyl ether (5 mL) were added, the mixture filtered through Celite®, and 
the aqueous phase extracted with diethyl ether (3 x 15 mL). Combined 

15 organics were washed with brine (15 mL), dried over MgS0 4 , concentrated 
to a residue and purified by column chromatography (ethyl 
acetate:pentane (1:4) as eluant). The title compound was formed as a 
pale yellow solid (128 mg, 0.3 mmol) after crystallisation from 
diisopropylether. 

20 1 H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.15 (t, 3H), 1.4 (t, 3H), 1.8- 
2.1 (m, 4H), 2.9 (t, 2H), 4.25 (s, 3H), 4.35 (t, 2H), 4.6 (t, 2H), 8.5 (s, 1H), 
8.95 (s, 1H), 10.9 (s, 1H). 
LRMS (TSP) 424 (MhT). 

Analysis: found C, 61.84; H, 5.89; N, 16.33. Calcd for 
25 C22H25N5O4.O.25H2O: C, 61 .74; H, 6.01 ; N, 1 6.36% 

Example 73 

5-l5-(3-Hvdroxv-5-isoxazolvn-2-propoxv-3-PvridinvlM-methvl-3-Dropvl-1.6- 
dihvdro-7/-/-pyrazolof4.3-cf|pvrimidin-7-one 
30 A suspension of the title compound of Example 72 (1 10 mg, 0.3 mmol) in 
ethanol (10 mL) was added to hydroxylamine hydrochloride (54 mg, 
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0.8 mmol) in aqueous sodium hydroxide (0.26 M, 1 mL) and the resultant 
solution heated to 30 C C for 16 h. Ethanol was removed in vacuo and 
wateT (10 mL) added and the resulting solution- acidified to pH 2 (cone, 
hydrochloric acid) prior to extraction with ethyl acetate (3 x 20 mL). The 

5 combined organic extracts were washed with brine {26 mL), dried over 
MgS0 4 , concentrated and the residue purified by column chromatography 
(eluting with a gradient of ethyl acetate:pentane (20:80 to 100:0) and then 
ethyl acetate: methanol (90:10)) [OK?] and the desired product 
crystallised from methanol to give the title compound as a white solid . 

)6 (35 mg, 0.1 mmol). 
m.p. 239-24 1°C 

'H NMR (300 MHz, CDCI 3 ): 5 = 1 .05 (1 ; 3H), 1.15 (t, 3H), 1.85-2.1 (m, 4H), 

2.95 (t, 2H), 4.25 (s, 3H), 4.6 (t, 2H), 6.35 (s, 1H), 8.65 (s, ilH), 9.05 (S, 

iH), 11.05 (s, 1H). 

15 LRMS (TSP) 411 (MH + ). 

Analysis: found C, 58.41; H, 5.41; N, 20.31. Calcd for C 2 2H 22 N 6 0<: C, 

58.53; H, 5.40; N, 20.48% 

Example 74 

20 5-f5-Amino-2-propoxv-3-Pvridinvn-1-methvl-3-Dropyl-1.6-dihvdro-7H- 
pyrazolof4.3-dlpvrimidin-7-one and 
Example 74a 

Benzyl 5-(1-melhvl-7-oxo-3-propvl-6.7-dihvdro-1H-pyrazolof4.3- 

(y|pyrimidin-5-vlV6-propoxv-3-Pvridinvlcarbama1e 

25 The title compound of Preparation 36 (3.0 g, 6.1 mmol) and potassium 
hexamethyldisilazide (1.97 g, 12.2 mmol) in fert-butanol (200 mL) were 
heated to 80°C for 2 h, allowed to cool, and concentrated in vacuo. The 
residue was dissolved in ethyl acetate (150 mL) and washed with water 
(75 mL) and brine (50 mL), dried over MgSO fl , and purified by column 

30 chromatography (eluting with a gradient of ethyl acetate:pentane (20:80 to 
50:50)). Two components were isolated. The more lipophilic (R ( =0.75 in 
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1:1 ethyl acetate:pentane) was benzyl 5-(1-methyl-7-oxo-3-propyl-6,7- 
dihydro-1H-pyrazolo[4,3-of]pyrimidin-5-yl)-6-propoxy-3-pyriclinylcarbamate 
(777 mg, 1.6 mmol) and the more polar component (R f =0.5 in 1:1 ethyl 
acetate:pentane) was the title ' compound (0.49 g, 
5 i 1.4 mmol). 

1 H NMR (300 MHz, d 6 -DMSO): 5 = 1.05 (t, 3H), 1.1 (t, 3H), 1.85-2.0 (m. 
4H), 2.9 (t, 2H), 3.6 (s, 2H), 4.25 (S, 3H), 4.45 (t, 2H), 7.75 (d, 1H), 8.2 (d, 
1H), 11.3 (brs, 1H). ■ 
LRMS (TSP) 343 (MH + ). 

10 . 

Example 75 

{fSWl-Mettivl-7-oxo-3-propyl-6.7-dihvdro-1H-pvrazolol4.3-c/lDvrimidin-5-vl)- 
6-propoxv-3-pyridinvnamino)acetic acid 
" "A solution of sodium bromoacetate (48 mg, 0.133 mmol) in water (1 mL) 
15 was added to the title compound of Example 74 (100 mg, 0.3 mmol) and 
the mixture heated to reflux for 5 days. A further aliquot of sodium 
bromoacetate (48 mg, 0.33 mmol) was added and heating continued for a 
further day. After cooling, the reaction mixture was extracted with ethyl 
acetate (3 x 2.5 mL) and the combined extracts dried over MgS04, and 
20 purified by column chromatography (dichloromethane: methanol: acetic 
acid (390:10:1) as eluant) to afford, afler trituration from diisopropylether, 
a yellow solid (16 mg, 0.04 mmol). 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.0 (t, 3H), 1.1 (t, 3H), 1.8-2.0 (m, 4H), 2.9 
(t, 2H), 4.05 (s, 2H), 4.25 (s, 3H), 4.45 (t, 2H), 7.65 (d, 1H), 8.2 (d, 1H), 
25 11.25 (br s, 1H). 

LRMS (ES - negative ion) 399 (M-H). 

Analysis: found C, 56.61; H, 5.98; N, 20.43. Calcd for C 19 H 2 4N 6 04 + 
0.2H 2 O: C, 56.48; H, 6.09; N, 20.80% 



30 Example 76 



WO 01/271 12 



PCT/IBMO/01430 



-149- 

/V45-n-Methvl-7-oxo-3-propyl-67<iihvdro-^ 
vl)-6-propoxv-3-pyridinvll-/V-(methvls^ 

Methane sulfonyl chloride (0.02 mL, 0.3 mmol) was added to a solution of 
the title compound of. Example 74 (100 mg, 0.3 mmol) and triethylamine 
5 (0.08 mL, 0.6 mmol) in dichloromethane (5 mL) and the reaction mixture 
stirred at room temperature for 6 h. After dilution with dichloromethane (5 
mL), the reaction mixture was washed with water 
(5 mL), brine (5 mL), dried over MgS0 4 , and concentrated to a residue. 
Purification by column chromatography (eluting with a gradient of ethyl 
10 acetate:pentane (30:70 to 50:50) to give the title compound as a white 
solid (97 mg, 0. 2 mmol). 

'H NMR (300 MHz, CDCI 3 ): 5 = 1.0 (t, 3H), 1.1 (t, 3H), 1.8-1.95 (m, 2H), 
2.0-2.2 (m, 2H), 2.9 (t, 2H), 3.5 (s, 6H), 4.25 (s, 3H) ; 4.6 (t, 2H), 8.25 (d, 
1H),8.75(d, 1H), 10.9(brs, 1H). 
15 LRMS (TSP) 499 (MHT). 

Analysis: found C, 45.58; H, 5.16; N, 16,67. Calcd for C 19 H 26 N 6 0 6 S2: C, 
. 45.77; H, 5.26; N, 16.86% 

Example 77 ' 

20 /V>r5>(1-Methvl-7>oxo-3-propvl-6J-dihvdro>1H-pyrazolof4.3-cnpvrimidin'5' 
vl)"6-propoxv-3-pvridinyl1methanesulfonamide 

The title compound of Example 76 (56 mg, 0.1 mmol) was dissolved in 
propanol (1.4 mL) and aq. KOH solution (1 M, 0.14 mL) and the mixture 
heated to 45°C for 2.5 h. The reaction mixture was concentrated in vacuo 

25 and the residue diluted with water (2 mL) and acidified to pH 2-3 with 
cone, hydrochloric acid to afford a precipitate which was removed by 
filtration, washed with water and diethyl ether before drying to give the title 
compound as an off-white solid (26 mg, 0.06 mmol). 
1 H NMR (400 MHz, CDCI3): 5 = 0.95 (t, 3H), 1.1 (t, 3H), 1.8-1.95 (m, 2H), 

30 1.9-2.0 (m, 2H), 2.9 (t, 2H), 3.05 (s, 3H), 4.25 (s, 3H), 4.5 (t, 2H), 6.25 (br 
s, 1 H), 8.25 (d, 1 H), 8.65 (d, 1 H), 1 1 (br s, 1 H). 
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LRMS (ES- negative ion) 419 (M-H). 
Example 78 

MPth yl a-n5-n-m pih Yl-7-oxo-3-Dr n r vi-fi l 7-^hvdro-lH-Pvrazolo[4 1 3-cq- 
, pvrimidin-5-vn-fi-nroDoxv-3-Dv ririinvnamino)-3-oxopropanoate 
Methyl malonyl chloride (31 uL, 0.3 mmol) was added dropwise to a stirred 
solution ol the title compound of Example 74 (100 mg. 0.3 mmol) and 
triethylamine (0.08 mL 0.6 mmol) in dichloromethane (5 mL). The ^ 
reaction mixture stirred at room temperature for 24 h, diluted with ' 
dichloromethane (5 mL),, washed with water (2 x 2.5 mL), dried over 
MgSO,, and concentrated to an orange/brown solid. Purification by 
column chromatography (ethyl acetate as eluant) gave the title compound 
as a white solid (96 mg, 0.22 mmol). 

' 1 H NMR (300 MHz, CDCI3): 8 = 105 (t, 3H), 1.15 (t, 3H), 1.85-2.1 (m, 4H), 
2.95 (t, 2H), 3.75 (s, 2H), 3.9.5 (s, 3H), 4.3 (s, 3H), 4.55 (t, 2H), 8.65.(8. ' 

H4),8.85(s, 1H), 9.3 (brs,1H), 11.15 (brs.lH). 
LRMS (ES - positive ion) 443 (MH + ). 

Analysis: found C, 56.88; H, 5.87; N, 18.74. Calcd for C 21 H 26 N 6 0 6 : C, 
57.00; H,5.92;N, 18.70% 



20 



Example 79 

1 .Mftih yl-7-oxo-3-prn p vl-6.7-dihvdr o -1 H- pyraz olo|4 3-of|pyrimidin-5- 
Y i).R.p m poxv-3-Dvrid inyi1-3-oxo-B-alanine 

Sodium hydroxide (2 N, aq., 1 mL) was added to a solution of the title 
25 compound of Example 78 (79 mg, 0.18 mmol) in methanol (10 mL) and 
the resultant mixture stirred at room temperature for 19 h, concentrated in 
vacuo and the residue dissolved in water (20 mL). After washing with 
dichloromethane (20 mL), the aqueous phase was acidified to pH 2-3 with 
2 M HCI and the resultant white precipitate removed by filtration and dried 
30 to afford the title compound (58 mg, 0.14 mmol). 
m.p.261-262°C 
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'H NMR (300 MHz, d 6 -DMSO): 8 = 0.9-1.0 (m, 6H), 1.65-1.8 (m, 4H), 2.7- 
2.85 (m, 2H), 3.35 (s, 2H), 4.15 (S, 3H), 4.25-4.35 (m, 2H), 8.3 (s, 1H), 8.5 
(s, 1H), 10.35 (brs, 1H) 
LRMS (ES - negative ion) 427 (M-H) 

Analysis: found C, 54.32; H. 5.47; ' N, 18.86. Calcd for 
C 2 oH 2 4N 6 0 5 ;0.75H 2 0: C, 54.35; H, 5.82; N, 19.02% 

Example 80 

(<I5-(1 -Methvl-7-oxo-3-propvl-6.7-dihvdro- 1 H-pyra20lo[4.3-Gf|pvrimidin-5- 
vl)-6-propoxv-3-pvridinvllamino)sulfonyl)acetic acid 

Chlorosulfonyl chloride (878 mg, 4.6 mmol) in acetonitrile (10 mL) was 
treated with water (0.08 mL, 4.6 mmol) stirred for 10 min at room 
temperature, concentrated in vacuo, and the residue dissolved in 
dichloromethane (10 mL). 1.17 mL of this solution was then added, 
dropwise to a stored solution of the . title compound of Example 74 
(200 mg, 0.6 mmol) and triethylamine (0.16 mL, 1.2 mmol) in 
dichloromethane (10 mL). After 14 h, the reaction mixture was extracted 
with aqueous sodium hydroxide (2 M, 2 x 10 mL) and the combined 
aqueous extracts acidified to pH 3 with cone, hydrochloric acid, and back- 
extracted with dichloromethane (3 x 10 mL). The combined organic 
extracts were dried over MgS0 4 , and concentrated in vacuo, and the 
residues purified by column chromatography (eluting with a gradient of 
dichloromethane:methanol in (95:5 to 80:20) to give the title compound as 
a cream solid (1 32 mg, 0.4 mmol). 
m.p. 267-270°C 

1 H NMR (300 MHz, d 6 -DMSO): 8 = 0.9-1.0 (m, 6H), 1.65-1.8 (m, 4H), 2.85 
(t, 2H), 3.5 (s, 2H), 4.15 (s, 3H), 4.3 (t, 2H), 8.3 (s, 1H), 8.5 (s, 1H), 10.5 
(brs, 1H), 12.0 (brs, 1H) 
LRMS (ES - negative ion) 463 (M-H) 
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Example 81 „ 

i.h/.o^ Y i^-(^. < 4.|M-methvlph ^n Y i|< ; f»nn V l1-1-nippra7invl)-2-propoxv-3- 

PY ridin ylW3-oropvM ^-Hih Y Hrn.7H-Dvrazolo|4 3-rf)pyrimidin-7-one 
N,A/-Bis-(2-chloroethyl)-4-methylbenzenesulfonamide (86 mg, 0.3 mmol) 

5 was added to a stirred suspension of the title compound of Example 74 
(100 mg, 0.3 mmol) in N,N-diisopropylethylamine (0.5 mL), and the 
mixture heated to reflux. Two further portions ol N,/v-bis-(2-chloroethyl)-4- 
methylbenzene-sullonamide (each 86 mg. 0.3 mmol) were added after 3 
and 6 h. Afier a total ol 21 h, the reaction mixture was allowed to cool to 

,0 room temperature, diluted with ethyl acetate' (2.5 mL) and purified by 
column chromatography (preabsorbed, eluting with a grad.ent of ethyl 
acetate:pentane (20:80 to 30:70) to afford the title- compound as a yellow 
solid (119 mg, 0.21 mol). 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1.05 (t, 3H), 1.1 (t, 3H), 1.85-2.0 (m, 4H), ' 
,5 2.45 (s, 3H), 2.9 (t,' 2H), 3.25 (br s, 8H), 4.3 (s, 3H), 4.5 (t, 2H), 7.35 (d, 
2H), 7.7 (d, 2H), 7.9 (d, 1H), 8.4 (d, 1H), 11.3 (bf s, 1H). 
LRMS (ES - negative ion) 564 (M-H). 

Example 82 

20 MPthv/l (is-n-meth Y^-^n-a-propvl-B 7-dihydro-1 H-pyrazoloK^-cfl- 
PYrimirtin-fi- yn-e-propoy Y-^-pyridinvnaminolacetate 
The title compound of Example 74 (200 mg, 0.6 mmol) and 
methylbromoacetate (55 piL, 0.58 mmol) were dissolved in N,N- 
diisopropylamine (2 mL) and the mixture heated to reflux for 20 h. After 

25 cooling, the reaction mixture was pre-absorbed onto silica, and purified by 
column chromatography (ethyl acetate:pentane (50:50) as eluant) to give 
the title compound as an off-white solid (139 mg, 0.34 mmol). 
m.p. 175°C 

1 H NMR (400 MHz, CDCI3): 8 * 1.0 (t, 3H). 1.15 (I. 3H), 1.8-1.95 (m, 4H), 
30 2.9 (t, 2H), 3.75 (s, 3H);3.95 (d, 2H), 4.25 (s, 3H), 4.45 (t, 2H), 7.65 (d, 
1H), 8.15 (d, 1H), 11.25 (brs.1H) 
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LRMS (ES - negative ion) 413 (M-H) 

Analysis: found C, 57.86; H, 6.32; N, 20.21. Calcd for CsoH^NeO*: C, 
57.96; H, 6.32; N, 20.28% 

i 

I , 

f 

Example 83 1 
Methyl 2-{ f5-(1-methvl-7-oxo-3-Dropyl-6.7-dihvdro-1 H-pvrazolof4.3-cfl- 
PVrimidin-5-vn-6-proDoxv-3-pvridinyllamino)propanoate 
The title compound of Example 74 (300 mg, 0.9 mmol) and methyl 2- 
bromopropionate (98 uL 0.9 mmol) were dissolved in N,N- . 
diisopropylethylamine (3 mL) and the resultant mixture stirred at room 
temperature for 14 h. after which additional methyl 2-bromopropionate 
(24 u.L, 0.2 mmol) was added and the mixture heated to reflux for 6 h. 
The cooled reaction was concentrated in vacuo and the residue purified by 
column chromatography (pre-absorbed, ethyl acetate : pentane (3:10) as 
eluant) to afford the title compound as a white solid (258 mg, 0.6 mmol). 
m.p. 185-7°C 

1 H NMR (300 MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1.15 (t, 3H), 1.55 (d, 3H), 
1.85-2.0 (m, 4H), 2.9 (t, 2H), 3.75 (S, 3H), 4.1 (t, 1H), 4.3 (s, 3H), 4.45 (t, 
2H), 7.7 (d, 1 H), 8. 1 5 (d, 1 H), 1 1 .4 (br s, 1 H). 
LRMS (ES - negative ion) 427 (M-H). 

Analysis: found C, 58.77; H, 6.62; N, 19.13. Calcd for 
C 2 iH28N 5 O 4 ;0.1 EtOAc: C, 58.78; H, 6.64; N, 19.22% 

Example 84 

/^-[5-(1-Methvl-7-oxo-3- propyl-6.7-dihvdro-1H-Pvrazolof4.3-cnpvrimidin-5- 
vn-6-propoxv-3-pyridinvnalanine 

The title compound of Example 83 in methanol (5 mL) was treated with a 
solution of sodium hydroxide (64 mg, 1 .6 mmol) in water (2 mL) and the 
reaction mixture stirred at room temperature for 14 h. After concentration 
of the reaction mixture in vacuo, water (5 mL) was added and the solution 
acidified with cone, hydrochloric acid (5 drops) to afford a white precipitate, 
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which was removed by filtration, and dried in vacuo to give the title 
compound as an ott-white solid (180 mg, 0.43 mmol) 

1 H NMR,(300 MHz, CDCI 3 ): 5 = 1.05 (t'3H), 1-1 & 3H )' 16 < d ' 3H) ' V* 2 ' 0 
(m, 4H), 2.9 (t, 2H). 4.2 (t, 1H), 4.25 (S, 3H), 4*5 (t, 2H), 7.7 (d, 1H). 8.15 
5 .(d, 1H),'11.3(brs, 1H). 

LRMS (ES - negative ion) 413 (M-H), 827 (M ? -H). , 

Analysis: found C, 57.12; H, 6.23; N, 19.92. Caleb for 

C 20 H 2 eN 6 O.;0.3H ? O: C, 57.21; H, 6.39; N, 20.02% ■ 

io Example 85 

oio^n^o.h Yl^mino^thvll-S-t ^ -Pihnyv-fi-iodO-S-nvridinvn-S-ethvl^.e- 
riih yriro-7H-pyra20lol4.3-d |pYrimidin-7-one 

The title compound of Preparation 39 (2.1 g. 4.1 mmol) was' dissolved in 
- '/ert-butanol' (40 mL), the solution degassed,; treated with potassium 
15 hexamethyldisilazide (2.66 g, .16.4 mmol) and heated to 60°C for 24 .h. ■ 
• The resultant mixture was concentrated, and the residue taken up in water 
(200 mL) and extracted with dichloromethane (3 x 100 mL) and the 
combined organics dried over MgSO*. concentrated and crystallised from 
ethyl acetate to afford the title compound as a white solid (1.15 g. 
20 2.4 mmol). 

1 H NMR (400 MHz, CDCI3): 6 = 1.4 (t, 3H), 1.5 (t, 3H), 2.3 (t, 6H), 2.9 (t, 
2H), 3.0 (q, 2H), 4.4 (t, 2H), 4.6 (q, 2H), 8.4 (s, 1H), 9.0 (s, 1H) 
LRMS (TSP) 483 (MH*) 

25 Example 86 

g r [ o- f ni mo ih V i a mino^thvn-3 -^H Y i.7.n,o.6.7.dihvdro-?H-pyrazolo-[4 1 3 , 
W| p Y rimiHin-5-vlV6-et hnyynicotiniC acid 

The title compound of Example 85 (1.27 g, 2.6 mmol) in methanol 
(100 mL) was treated with DMSO (5 mL), triethylamine (2.6 mL, 18.4 
30 mmol), l.S-bistdiphenylphosphMpropane (434 mg, 1 mmol) and 
palladium(ll) acetate (414 mg, 1.8 mmol), and the resultant mixture heated 
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to 75°C under 482.6 kPa (70 psi) of CO for 14 h. After filtration through 

Arbocel®, the reaction mixture was partitioned between dichloromethane 

(150 mL) and water (150 ml_), and the organic phase separated, dried 

over MgSCv, and concentrated to an orange oil Purification by column 

chromatography (eluting with a gradient of dichloromethane:methanol as 

eluant (100:0 to 90:10) gave methyl 5-{2-[2-(dimethylamino)-ethyl]-3-ethyl- 

7-oxo-6,7-dihydro-2H-pyrazolo|4,3-c()pyrimidin-5-yl}-6-ethoxynicotinate as 
a slightly impure pale orange solid (1.18 g). 

'H NMR (400 MHz, CDCI3): 1.4 (t, 3H), 1.45 (t, 3H), 2.3 (s, 6H), 2.9 (t, 2H), 
3.05 (q, 2H), 3.95 (s, 3H), 4.4 (t, 2H), 4,7 (q, 2H), 8.9 (s, 1H), 0.25 (s, 1H) 
LRMS (TSP) 415 (MH*) 

The crude methyl ester (1.18 g) was taken up in dioxan (20 mL), treated 
with aq. sodium hydroxide (2 M, 3.4 mL) and the resultant solution stirred 
at room temperature for 14 h after which the dioxan was removed in 
vacuo, and the remaining aqueous solution washed with toluene 
(150 mL), acidified with cone, hydrochloric acid to pH 2, and concentrated 
to a solid. Trituration with hot ethanol (70 mL) afforded the title compound 
as a white solid (71 0 mg, 1 .8 mmol). 

1 H NMR (400 MHz, d 6 -DMSO): 5 = 1.3 (t, 3H), 1.35 (t, 3H), 2.8 (s, 6H), 3.1 
(q, 2H), 3.6-3.7 (m, 2H), 4.4 (q, 2H), 4.75 (t, 2H), 8.4 (s, 1H), 8.8 (s, 1H), 
10.5 (brs, 1H), 11.9(s, 1H). 
LRMS (TSP) 401 (MH + ). 

Example 87 

5-{2-[2-(Dimethvlamino^ ethvll-3-ethvl-7-oxo-6.7-dihvdro-2H-Dvrazolo-f4.3- 

o1Pvrimidin -5-vl)-6-ethoxv-A/-methoxv-/Vtmethvlnicotinamide 

The title compound of Example 86 (710 mg, 1.8 mmol) was dissolved in 

dichloromethane (150 mL), 1 -hydroxybenzotriazole hydrate (263 mg, 

1.95 mmol), A/,/V-diisopropylethylamine (1.26 mL, 7 mmol) and 

l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (374 mg, 
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1.95 mmol) were added followed by N,(>dimethylhydroxylamine 
hydrochloride (173 mg, 1.8 mmol), and the resultant mixture stirred at 
room temperature lor 14 h. Saturated aq. sodium hydrogen carbonate 
(80 mL) and dichloromethane (50 mL) were added, the organic phase 
5 removed and the aqueous phase extracted with dichloromethane 
(2 x 50 mL). The combined organic phases were dried over MgSCv, 
concentrated and puritied by column chromatography (dichloromethane to 

10% methanol in dichloromethane as eluant) to aflord the title compound 

as a yellow oil (590 mg, 1.3 mmol). 
,o 'H NMR (400 MHz, CDCI 3 ): 6 = 1 A (t, 3H), 1 .55 (t, 2H), 2.3 (s, 6H), 2.85- 

2.95 (m, 2H), 3.0 (q, 2H), 3.4 (s, 3H), 3.6 (s, 3.H), 4.35-4.45 (m, 2H), 4.7 (q, 

2H), 8.7 (s, 1H),9.2(S, 1H). 

LRMS (TSP) 444 (MH + ). . 

• ' • ! 

t ' . . 

15 Example 88 

^p. ( r Y Hnh. l t v lnxvV5-nitro --^-p V ridinvl1-1-methvl-3-prop V l-1.6-dihydro-7H- 
PYra?olo |4.3-cflP Yrimidin-7-one 

The title compound of preparation 45 (1.0 g, 2.66 mmol), and potassium 
hexamethyld'isilazide (1.72 g, 10.63 mmol) suspended in cyclobutanol (5 

20 ml) and ethyl acetate (0.5 ml) was healed 1o reflux for 1 4 h. After cooling, 
the solvent was removed in vacuo and the residue taken up in water (20 
ml) and extracted with methylene chloride (3 x 50 ml). Combined organic 
extracts were washed with brine (50 ml), dried over MgS0 4 and 
concentrated to a yellow solid (-800 mg). Purification by column 

25 chromatography (elution with 3:7 ethyl acetate:pentane) gave the title 
compound (295 mg, 0.76 mmol). 
m.p.212-4°C. 

1H NMR (300 MHz, CDCI3): 8 = 1.05 (*t, 3H), 1.75-2.1 (m, 4H). 2.3-2.4 (m, 
2H), 2.5-2.7 (m, 2H), 2.95 (t, 2H), 4.3 (s, 3H), 5.5-5.6 (m, 1H), 9.1 (s, 1H), 
30 9.5 (s, 1H), 10.8 (brs, 1H). 
LRMS (TSP) 385 (MH + ). 



WO 01/27112 



- 157- 



PCT/I BOO/0 1-130 



Analysis: Found C, 56.03; H, 5.28; N, 21.63. Calcd for C ie H 20 N 6 O4 : C, 
56.24; H, 5.24; N, 21.86% 

i . , 

Example 89 ' 1 

A/-f6-(CvclobutvloxvV5-(1-methvl-7-oxo-3-DroDvl-6.7-dihvdro-1H- 

Pvrazolo[4.3-dlPvrimidin-5-vl)-3-pyridinvllacelamide 

and 

Example 90 

5-[5-Amino-2-(cvclobutvloxvV3-pyridinvll-i-methvl-3-propvl-l.6-dihvdro- 
7H-pyrazolo[4.3-d1pvrimidin-7-one 

The title compound from example 88 (266 mg, 0.69 mmol) was dissolved 
in glacial acetic acid (10 ml) and fhe vessel charged with 5% Pd on carbon 
,(20 mg).and stirred under, hydrogen (60 psi) for 14h. The catalyst was 
removed by filtration (Arbocel*) and the residue concentrated in vacuo. 
■Thf residue was taken up in water (5 ml), basified to pH 8 (5% NaHC0 3 
solution) and extracted with methylene chloride (3 x 20 ml). Corhbined 
organic extracts were washed with brine (20 ml), dried over MgS0 4l 
reduced in vacuo and purified by column chromatography (first with 98:2 
methylene chloride:methanol as eluant, then 30:70:1 ethyl 
acetate:pentane:0.88 ammonia). 5-[5-amino-2-(cyclobutyloxy)-3-pyridinyl]- 
1 -methyl-3-propyl-1 ,6-dihydro-7H-pyrazolo[4,3-ar|pyrimidin-7-one was 
obtained (70 mg, 0.19 mmol) together with A/-[6-(cyclobutyloxy)-5-(1- 

methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyra20lo[4,3-c(|pyrimidin-5-yl)-3- 
pyridinyl]acetamide (34 mg, 0.09 mmol). 

S-IS-amino^^cyclobutyloxyJ-S-pyridinyl^l-methyl-S-propyl-I.e-dihydr^Af 

pyrazolo[4,3-c/|pyrimidin-7-one: 

m.p. 185-185.5°C. 

1H NMR (300 MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1.65-2.0 (m, 4H), 2.2-2.35 
(m, 2H), 2.5-2.6 (m, 2H), 2.9 (t, 2H), 3.6 (s, 2H), 4.25 (s, 3H), 5.3-5.4 (m, 
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1 H), 7.75 (s, 1 H), 8.2 (1 H, s), 1 1 .3 (br s, 1 H). 
LRMS (TSP) 355 (MH + ). 

Analysis: Found C, 60.73; H, 6.37; N, 22.89. Calcd for C^H^NeC^ . 
0.1 H 2 0 : C, 60.85; H, 6.33; N, 23.14% 

5 

A/-[6-(cyclobutyloxy)-5-(1-methyl-7-oxo-3-propyl-6,7-dihydro-1H- 

pyrazolo[4,3-cr]pyrimidin-5-yl)-3-pyridinyl]acetamide: 

m.p. 279-281°C. 

1H NMR (300 MHz, CDCI 3 ): 6 = 1.0 (t, 3H), 1.65-1.9 (m, 4H), 2.2 (s, 3H), 
10 2.25-2.3 (m, 2H). 2.5-2.6 (m, 2H), 2.85 (t : 2H), 4.2 (s, 3H), 5.35-5.4 (m, 
1 H), 7.2 (s, 1 H), 8.55 (s, 1 H), 8.65 (s, 1 H), 1 1 -0 (br s, 1 H). 
LRMS (TSP) 397 (MKT). 

15 Example 91 

A;-f6-(Propoxv)-5-(1-methvl-7-oxo-3-propvl-6.7-dihvdro-lH-pyrazolo|4,3- 
cflpvrimidin-5-vl)-3-pvridinvl1-A/,/V-dimethvlurea 

Dimethylcarbamoyl chloride (0.03 ml, 0.32 mmol) was added to a solution 
of the title compound of example 74 (100 mg, 0.29 mmol), 4- 

20 dimethylaminopyridine (2 mg), and triethylamine (0.08 ml, 0.58 mmol) in 
methylene chloride (5ml). The resultant mixture was stirred at room 
temperature for 10 days, concentrated in vacuo and the residue purified by 
column chromatography (elution with ethyl acetate) to afford the title 
compound as a white solid (105 mg, 0.25 mmol). 

25 m.p.219-220°C. 

1H NMR (300 MHz, CDCI 3 ): 8 = 1.02 (t, 3H), 1.13 (t, 3H), 1.8-1.9 (m, 2H), 
1.9-2.0 (m, 2H), 2.90 (t, 2H), 3.06 (s, 6H), 4.26 (s, 3H), 4.52 (t, 2H), 6.26 
(br s, 1 H), 8.48 (d, 1 H), 8.58 (d, 1 H), 1 1 .2 (br s, 1 H). 
LRMS (TSP) 414 (MH + ). 

30 Analysis: Found C, 57.96; H, 6.58; N, 23.65. Calcd for C2oH 2 7N 7 0 3 : C, 
58.10; H, 6.58; N, 23.71% 
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Example 92 . 

i ■ , 

A/-[6-(Propoxv)>5-(Vmethvl-7>oxQ-3-propvl-6J'dihvdro-1H>pvra20lo[4,3- 

5 cnpvrimidin-5-vn-3'Pvriclinvnacetamide 

Acetic anhydride (30 ?L, 0.35 mmol) was added to a solution of the title 
compound of example 74 (100 mg : 0.29 mmol) in THF (1 ml) and the 
resultant solution stirred at room temperature for 2h. Saturated sodium 
carbonate (10 ml) and ethyl acetate (10 ml) were added, and the aqueous , 

id phase separated and extracted with ethyl acetate (2x10 ml). Combined 
organics were washed with water (20 ml) and brine (20 ml), dried over 
MgS0 4 and condensed to the title compound as a white solid (101 mg, 
0.26 mmol). 

ai.p. 252-3°C. 

15 1H NMR (300 MHz, CDCI3): 5 = 1.02 (t, 3H), 1.13 (t, 3H), 1 .80-2.0 (m, 4H), 
2.23 (s, 3H), 2.90 (t, 2H), 4.26 (s, 3H), 4.52 (t, 2H), 7.13 ( br s, 1H), 8.61 
(s, 1H), 8.71 (s, 1H), 11.15 (br s, 1H). 
LRMS (TSP) 385 (MH + ). 

Analysis: Found C, 59.08; H, 6.26; N, 21.45. Calcd for C 1S H 2 4N 6 0 3 . 0.1 
20 H 2 0: C, 59.09; H, 6.32; N, 21 .76% 

Example 93 

5-[5-(DimethvlaminoV2-proDoxv-3-Dvridinvll-1-methvl-3-DroDvl-1,6-dihvdro- 

25 7H-pvrazolof4.3-cflpvrimidin-7-one 

The title compound of example 74 (100 mg, 0.29 mmol) was added to 
37% aqueous formaldehyde solution (0.13 ml, 1.74 mmol) and formic acid 
(0.21 ml, 5.6 mmol), and the resultant mixture heated to 90°C for 24h. 
After allowing to cool, the reaction mixture was diluted with water (20 ml), 

30 neutralised with NaOH (2M) and extracted with ethyl acetate (2 x 20 ml). 
The combined extracts were washed with water {20 ml), dried over MgS0 4 
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and concentrated to a residue which was purified by column 
chromatography (eluting with 1 :4 ethyl acetate : pentane) to give the title 
compound as a yellow solid (24 mg, O1O6 mmol). 

m.p. 162-162.5°C. ' "', 

5 , 1H NMR (300 MHz, CDCI 3 ): 6 = 1.03 <t,_3H), 1.13 (t, 3H), 1.80-2.0 (m, 4H), 
2.90 (t, 2H), 2.97 (s, 6H), 4.26 (s, 3H), 4.45 (t, 2H), 5.29 (s, 1H), 7.81 (s. 
1H), 8.29 (S, 1H). 

LRMS (TSP)371 (MH 4 ). ' 
Analysis: Found C, 61.46; H, 7.08; N, 22.62. Calcd lor C 19 H 26 N 6 0 2 : C, ' 
10 61.60; H, 7.08; N, 22.59% 



Example 94 

;• • ' proeyi^me^ 

15 5-vn-6-Dropoxy-3-Dvrid inylcarbamate 

Tfte title compound of preparation 36 (114 mg, 0.23 mmol) in propano1'(15 
ml) was treated with potassium bis(trimethylsilylamide) (148 mg, 0.92 
mmol) and the resultant mixture heated to 80°C for 4.5 h, allowed to cool 
and concentrated in vacuo. The residue was partioned between water (20 

20 ml) and ethyl acetate (20 ml), and the aqueous phase separated and 
extracted with ethyl acetate (2 x 20 ml). The combined organics were 
washed with water (20 ml), brine (20 ml) and dried (MgSO*) before 
concentrating to an off-white solid. Purification by column chromatography 
(eluting with 3:10 ethyl acetate : pentane) gave the title compound as a 

25 white solid (60 mg, 0.14 mmol). 
m.p. 21 0-21 1°C. 

1H NMR (300 MHz, CDCI3): 6 = 1.00 (t, 3H). 1.03 (t, 3H). 1.13 (I, 3H), 
1.65-2.0 (m, 6H), 2.90 (t, 2H), 4.16 (t, 2H), 4.26 (s, 3H), 4.52 (t, 2H), 6.5 
(br s, 1 H), 7.26 (d, 1 H), 8.69 (d, 1 H), 1 1 .2 (br s, 1 H). 
30 LRMS (TSP) 429 (MH + ). 

Analysis: Found C, 58.88; H.6.63; N, 19.61. Calcd for C 21 H 2 eN 6 0 4 : C 
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58.86; H, 6.59; N, 19.61% 
Example 95 

5 3-Ethvl-5-(5-iodo-2-Dropoxv-3-Pvridinvl)-1-f2-f4-morpholinvl)e1hvl1-1,6- 
dihydro-7/-/-pvrazolo[4.3-c/ipvrimidin-7-one 

The title compound of preparation 48 (15.78 g, 28.4 mmol) was dissolved 
in n-propanol (200 ml), ethyl acetate (6 ml) and potassium t-butoxide (3.2 
g, 28.4 mmol) were added and the resultant mixture heated to reflux for 

jo 6h. Additional potassium 1-butoxide (1 .6 g, 14.2 .mmol) was added and the 
mixture heated for a further 2h, after which the solvent was removed in 
vacuo. The residue was partioned between water (50 ml) and methylene 
chloride (100 ml) and the organic phase separated. The aqueous phase 
was extracted with dichloromethane (2 x 100. ml), and the combined 

15 organics dried oven MgS0 4 and reduced to a yellow solid (-17 g). 
Purification by column chromatography {elution with ethyl acetate) gave 
the title compound (13.3 g, 24.1 mmol) together with recovered starting 
material (2.31 g, 4.2 mmol). 
m.p. 175-1 77°C. 

20 1H NMR (300 MHz, CDCI 3 ): 5 = 1.1 (t, 3H), 1:4 (t, 3H), 1.9-2.05 (m, 2H), 
2.45-2.55 (m, 4H), 2. 85 (t, 2H), 3.0 (q, 2H), 3.6-3.65 (m, 4H), 4.5 (t, 2H), 
4.7 (t, 2H), 8.4 (s, 1 H), 9.0 (s, 1H), 10.95 (br s, 1 H). 
LRMS (TSP) 540 (MhT). 

Analysis: found C, 46.79; H, 5.01; N, 15.44. Calcd for C 2 iH 2 7N 6 0 3 l : C, 
25 46.85; H, 5.05; N, 15.61% 



Example 9S 

5-(2-Bu1oxv-5-iodo -3-Pvridinvn-3-ethvl-1-f2-r4-morpholinvl)ethvll-1.6- 
30 dihvdro-7H-pyrazolor4.3-o1pvrimidin-7-one 

The title compound of preparation 49 (1 .25 g, 2.3 mmol) in degassed n- 
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butanol (12 ml) was treated with potassium hexamethyldisilazide (2.18 g, 
10.9 mmol) and the reaction mixture heated lo retlux tor 60h, After 
removal of the solvent in vacuo, the residue was partioned between water 
and methylene chloride, the pH adjusted to 7 (2N HCI) and the aqueous 
phase separated, and extracted with methylene chloride. Combined 
organic extracts were washed with brine, dried over MgSO„, and 
concentrated to a residue which alter trituration with pentane, afforded the 
title compound (0.84 g, 1 .5 mmol). 

1H NMR (400 MHz CDCI 3 ): 6 = 1.02 (t, 3H), 1.4 (t, 3H), 1.5-1.6 (m, 2H), 
1.85-1.95 (m, 2H), 2.5-2.6 (m, 4H), 2.85 (t. 2Hj, 2.97 (q, 2H), 3.6-3.65 (m, 
4H), 4.55 (t, 2H), 4.75 (t, 2H), 8.45 (d, 1H). 9.05 (d, 1H), 10.95 (br s, 1H). 



Example 97 

4-{l5-(2-Ethoxy-5-io'do-3-pyridinvlV3-eth yl-7-oxo-6.7-dihydro-2H- 
pyrazolof 4 .3- tf]pvrimidin-2-vl1melhvl}b enzonitrile 

The title compound was prepared from the title compound of preparation 
50 in ethanol using the method of example 95.. 

1H NMR (400 MHz, CDCI 3 ): 6 = 1.25 (1, 3H), 1.5 (t, 3H), 2.95 (q, 2H), 4.6 
(q, 2H), 5.6 (s, 2H), 7.25 (d, 2H), 7.60 (d, 2H), 8.40 (d, 1H), 8.95 (d, 1H), 
10.8 (br s, 1H). 

LRMS 527 (MH + ), 549 (MNa + ). 



25 Example 98 

R. (9.Prn P nx\/-5-iodo-3-PvriHinvlV3-ethvl-2 -r2-pvridinvlmethvl)-2,6-dihYdro_- 
7H-pvrazolo[4.3-olpyrimidin-7-one 

The title compound was prepared from the product of preparation 51 using 
the method of example 95. 
30 m.p. 228.9-233.8°C 

1H NMR (400MHz, CDCI3): 5 = 1.05 (t, 3H), 1.25 (t, 3H), 1.90 (m, 2H), 
3.00 (q, 2H), 4.50 (t, 2H), 5.65 (s, 2H), 7.05 (d, 1H), 7.20 (m, 1H). 7.60 (t, 
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1H), 8.40 (SJH), 8.55 (d : 1H), 8.95 (s : 1H), 10.70 (s, 1H) 
LRMS (ES - posilive ion) 517 (MH*j 

Anal. Found C, 48.73; H, 3.89; N, 16.14. Calcd for C 21 H 21 0 2 N 6 I: C, 48.85; 
H, 4.10;'N, 16.28. 



Example 99 

tert-Butyl 3-13-e1hvl-5-(5-iodo-2-Dropoxv-3-pyridinvl)-7-oxo-6.7-dihvdro-2H- 

pyrazolo[4.3-olpvrimidin-2-vlT-1-azetidinecarboxvlate 

The title compound was prepared trom the product of preparation 52 using 

the method of example 95. 

1H NMR (400MHz, CDCI 3 ): 6 = 1.05 (1, 3H), 1.30 (t, 3H), 1.43 (s, 9H), 
1.87-1.96 (m, 2H), 3.00 (q, 2H), 4.34 (1, 2H), 4.49 (t, 2H), 4.60 (br s, 2H), 
'5.20 (t, 1H); 8.41 (d, 1H), 8.94 (s, TH), 10.75 (br-s', 1H) 
LRMS (TSP - positive ion) 598.1 (MNH/) 

'Altai. Found C, 47.54; H, 5.02; N, 14.09 Calcd for C23H29O4N6I: C, 47.60; 
H, 5.04; N, 14.48. 

Example 100 

tert-Butvl 4-l3-ethvl-5-(5-iodo-2-Dropoxv-3-Dvridinvn-7-oxo-6.7-dihvdro-2H- 

pyrazolo[4.3-c/|pvrimidin-2-vn-1-piperidinecarboxviate 

The title compound was prepared from the product of preparation 53 using 

the method of example 95. 

1 H NMR (400MHz, CDCI 3 ): 6 = 1 . 1 0 (t, 3H), 1 .40 (t, 3H), 1 .45 (s, 9H), 1 .92 
(m, 4H), 2.40 (m, 2H), 2.90 (m, 2H), 3.08 (q, 2H), 4.38 (m, 3H), 4.50 (t, 
2H), 8.40 (S, 1H), 8.98 (s, 1H), 10.69 (s, 1H) 
LRMS (TSP - positive ion) 609.7 (MH + ), 509.0 (MH* - BOC) 

Example 101 



WO 01/271 12 



PCT/I BOO/01430 



- 164 — 

■^.Fih yl.1.[2^4-morDhorinvl^ethvl1-5-|2-proDOXV-5-l(tri methYlsilvnethvnvl1»3- 

o V ridinvlV1.6-dihvdro-7H-pvrazolol4.3-o1 nvrimidin-7-one 

Prepared by the method of example 14 from the title compound of 

example 95. 

5 .m.p. 132-1 34°C. 

1H NMR (300 MHz, CDCI 3 ): 5 = 0.25 (s, 9H), 1.1 <t, 3H), 1.4 (t, 3H), 1.95-. 
2.05 (m, 2H), 2.45-2.5 (m, 4H), 2.85 (t, 2H), 3.0 (q, 2H), 3.55-3.65 (m, 4H), 
4.55 (t,2H), 4.7 (t, 2^,8.35(8.1^,8.8(5,1^, 11 (brs;1H). ■ 
LRMS (ES - negative ion) 507 (M-H)\ (ES - positive ion) 509 (MET). 

io Analysis: found C, 61.18;,H, 7.12; N, 16.53. Calcd for C 26 H 36 N 6 0 3 Si : C, 
61.39; H, 7.13; N, 16.52% 



Example 102 , , 

15 5-(2-Butoxv-5-farimethvlsilvnethvnvn-3-p vridinvlV3-ethvl-1-|2-(4- 

mo X rDholinvnethvn-1.6-dihvdro-7H-Pvrazo in|4 3-dtovrimidirv7-one , 
The title compound was prepared by the method of example 14 from the 
title compound of example 96 in 69% yield (550 mg). 
1H NMR (400 MHz, CDCI 3 ): 8 = 0.38 (s, 9H), 1.02 (t, 3H), 1.42 (t, 3H), 1.5- 
20 1 .6 (m, 2H), 1 .85-1 .98 (m, 2H), 2.46-2.56 (m, 4H), 2.85 (t, 2H), 3.0 (q, 2H), 
3 55-3.65 (m, 4H), 4.6 (t, 2H), 4.7 (t, 2H), 8.38 (s, 1H), 8.85 (S, 1H), 10.98 
(S.1H). 

LRMS (TSP) 524 (MET). 

25 

Example 103 

4. [{fi.{9.Ethoxv-5-[(trimethvlsilvneth vnvn-3-Pvridinvl)-3-ethyl-7-oxo-6 1 7; 
riih Yriro-2^pvrazolof4 3-dlovrimidin -2-vhmethvl1benzonitrile 
The title compound was prepared by the method of example 14 from the 
30 product of example 97. 

1H NMR (300 MHz, CDCI 3 ): 5 = 0.27 (s, 9H), 1.30 (t, 3H), 1.54 (t, 3H), 
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2.95 (q, 2H), 4.68 (q, 2H), 5.61 (S, 2H), 7.30 (d, 2H), 7.65 (d ; 2H), 8.38 (d, 
1H), 8.76 (d, 1H), 10.83 (s, 1H). 

Example 104 

3-Ethvl-5-{2-propoxv-5-|(trimethylsilvl)ethvnvl1-3-pvridinvl)-2-(2- 
Pvridinvlmethvl)-2.6-dihvdro-7H-pyra2olo[4.3-(y|pvrimidin-7-one 
Prepared from 1he title compound of example 98 by the method of 
example 14. 

1H NMR (400MHz, CDCI 3 ): 6 = 0.20 (s, 9H), 1.00 (t, 3H), 1.25 (t, 3H), 1.90 
(m, 2H), 3.00 (q, 2H), 4.50 (t, 2H), 5.60 (s, 2H), 7.00 (d, 1H), 7.20 (m, 1H), 
7.60 (dd, 1H)8.30 (s, 1H),8.55 (d, 1H), 8.75 (s, 1H), 10.70 (s, 1H) 
LRMS (TSP - positive ion) 487.5 (MH + ) 

Example 105 

fert-Butyl 3-f3-ethvl-7-oxo-5-f2-propoxv-5-[(trimethvlsilvnethvnvn-3- 

pyridinvl)-6.7-dihvdro-2H-pvrazolof4.3-cnpvrimidin-2-vn-1- 
azefidinecarboxylate 

Prepared from the title compound of example 99 by the method of 
example 14. 

1H NMR (400MHz, MeOD): 5= 0.25 (s, 9H), 1.05 (t, 3H), 1.31 (t, 3H), 1.44 

(s, 9H), 1.87-1.96 (m, 2H), 3.00 (q, 2H), 4.33 (t, 2H), 4.52 (t, 2H), 4.54- 

4.80 (m, 2H), 5.18-5.25 (m, 1H), 8.32 (d, 1H), 8.74 (d, 1H) 

LRMS (TSP - positive ion) 569 (MNH 4 + ), 452.0 (MH + ) 

Anal. Found C, 60.82; H, 6.90; N, 15.15 Calcd for C 2 eH3e0 4 N 6 Si: C, 61.07; 

H, 6.95; N, 15.26. 

Example 106 

tert-Butvl 4-(3-ethvl-7-oxo-5-(2-propoxv-5-Ktrimethvlsilvl)ethvnvn-3- 
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P \/ridinvl)-6.7 f <i ih Yrlro-2H-Dvra 7olof4.3-QnDVrimiciin-2-vl)-1- 
piperidinecarboxvlate 

Prepared from the title compound of example 100 by the method of 
example 14. ' 
p , 1 H NMR (400MHz, CDCb): 8 = 0.28 (s, 9H), 1 .05 (1, 3H), 1 .40 (t, 3H), 1 .48 
(s, 9H), 1.92 (m, 4H), 2.40 (m, 2H), 2.90 (m, 2H), 3.05 (q, 2H), 4.38 (m„ 
3H), 4.55 (1, 2H). 8.35 (s, 1H), 8.75 (s ; 1H), 10.70 (s, 1H) 
LRMS (TSP - positive ion) 580 (MH + ), 479 (MH"* - BOC) 
Anal. Found C, 61.86; H, 7.24; N, 14.30 Calcd for C 30 H 4 2O.N 6 Si.0.2H ? O, ' 
G, 61.87; H, 7.34; N, 14.43 



10 



Example 107 

v 3.Ethvl-5-(5-ethvnvl-2-D^^ 

15 dihvdro-7H-ovrazolo[4.3 -rflpvrimidin-7-one 

Prepared by the method of example 15 from the title compound of 

example 101. 

m.p. 137-139°C. 

1H NMR (300 MHz, CDCI3): 8 = 1.15 (t, 3H), i.4 <t, 3H), 1.95-2.05 (m, 2H), 
20 2.45-2.5 (m, 4H), 2. 9 (t, 2H), 3.0 (q, 2H), 3.1 (s, 1H), 3.45-3.65 (m, 4H), 
4.55 (t, 2H), 4.7 (t, 2H), 8.4 (s, 1H), 8.9 (s, 1H), 11 (br s, 1H). 
LRMS (ES - negative ion) 435 (M-H)'. (ES - positive ion) 437 (MH + ). 
Analysis: found C, 62.75; H, 6.47; N, 18.79. Calcd for CsaHasNeCu . 
0.2H 2 O: C, 63.79; H, 6.47; N, 19.25% 



25 



Example 108 

5-r2-Butoxv-5-elhvnvl-3-Pvridinvh-3-ethvl-1-[2-(4-mnrphol inyl)ethYl1-1,6- 
dihvdro-7H-pyrazolof4.3- rflpyrimidin-7-one 
30 The title compound was prepared by the method of example 15 from the 
title compound of example 102 in 88% yield (543 mg). 
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1H NMR (400 MHz, CDCI 3 ): 8 = 1.0 (t, 3H), 1.4 (t, 3H), 1.5-1.6 (m, 2H), 1.9 
(tt, 2H), 2.5-2.55 (m, 4H), 2.85 (1, 2H), 2.95-3.05 (m, 2H), 3.6-3.65 (4H, m), 
4.6 (t, 2H), 4.7 (t, 2H), 8.0 (s, 1H), 8.4 (s, 1H), 8.85 (s, 1H), 10.95 (br s : 
1H). 

5 LRMS (TSP) 451 (MH*). 
Example 109 

4-{[5-(2-E thoxy-5-elhynyl-3-pyridinyl)-3-ethyl- 7-oxo-6, 7-dihydro-2H - 

i o pyrazolo[4, 3-d ]pyrimidin-2-yl)methyl}benzonitrile 

The title compound was prepared by the method ol example 15 trom 
example 103 in 79% (147 mg). 

1H NMR (300 MHz, CDCI 3 ): 8 = 1.28 (t, 3H), 1.55 (t, 3H), 2.93 (q, 2H), 
3.18 (s, 1H), 4.68 (q, 2H), 5.61 (s, 2H), 7.31 (d, 2H), 7.63 (d, 2H), 8.40 (d, 
]5 1H), 8.82 (d, 1H), 10.83 (s, 1H). 

Example 110 

3-Ethvl-5-(5-ethv nvl-2-propoxy-3-pvridinvl)-2-(2-Pvridinvlmethvn-2.6- 
20 dihvdro-7H-pyrazolor4.3-cflpvrimidin-7-one 

The title compound was prepared from the product of example 104 by the 
method of example 15. 
m.p. 189°C 

1H NMR (400MHz, CDCI 3 ): 6 = 1.05 (t, 3H), 1.25 (t, 3H), 1.95 (q, 2H), 3.05 
25 (q, 2H), 3.20 (s, 1H), 4.60 (t, 2H), 5.65 (S, 2H), 7.10 (d, 1H), 7.20 (d, 1H), 
7.60 (dd, 1H), 8.40 (s, 1H), 8.60 (d, 1H), 8.80 (s, 1H), 10.80 (s, 1H) 
LRMS (TSP - positive ion) 415 (MH + ) 

Anal. Found C, 65.05; H, 5.46; N, 19.16. Calcd for C 2 3H22O2N 6 .0.7H 2 O: 
C, 64.68; H.5.52; N, 19.68 
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Example 111 

w.r,,i y i ,ct.^. ft i h v|.5.(5-eth vnYi-P-proDoxv-3-Pvrif1invl)-7-oxo-6.7-dihydro- 
9M.p Y ra7nlor4 3-(7lDVrimiriin-2-vn-1-a ^lirlinecart30XVlate 
Prepared from the title compound of example 105 by the method of 
5 example 15. 

1H NMR (400MHz, CDCb). 5 = 1-05 (t, 3H). 1.30 (t, 3H). 1.43 (S, 9H), 
1.88-2.00 (m, 2H), 3.00 (q, 2H), 3.19 (s, 1H), 4.35 (app t, 2H), 4.52 (app t, 
2H), 4.60-4.80 (br s, 2H), 5.22 (t, 1H), 8.39 (s, 1H), 8.80 (s. 1H). 10.75 (br 
S.1H) 

10 LRMS (TSP - positive ion) 496 (MNH 4 + ). 



Example 112 

tort.R. jt yj 4-[3-ethvl-5-(5-Alhvnvl-2-DroP ny Y-3.Dvridinvn-7-oxo-6 1 7-dihvdro- 1 
15 ?H- pvrazolof4,3-c/lovrimid in-2-vn-1-Diperidinecarboxvlate 

Prepared from the title compound of example 106 by the method of 

example 15. 

m.p.221°C 

1H NMR (400MHz, CDCI 3 ): 6 = 1.03 (t, 3H), 1.40 (t, 3H), 1.45 (s, 9H), 1.92 
20 (m, 4H), 2.40 (m, 2H), 2.90 (m, 2H), 3.05 (q. 2H). 3.19 (s, 1H), 4.38 (m, 
3H), 4.57 (t, 2H), 8.39 (s, 1H), 8.82 (S, 1H), 10.70 (S, 1H) 
LRMS (TSP - positive ion) 507 (MH + ), 524 (MNH/) 



25 Example 113 

t ;. ft ;.ArPt Y i.9.pronoxv-3-Pvr iriinvn-3-ethvl-1-f?-(4-morpholinyl)ethyll-1,6- 

Hih Yrirr>-7H-pvrazolo ^,3-rf|pyrimidin-7-one 

Prepared by the method of example 16 from the product of example 107. 
m.p. 140-143°C. 

30 1H NMR (300 MHz, CDCI3): 5 = 1.15 (I. 3H). 1.4 (t, 3H). 1.95-2.05 (m, 2H), 
2.5-2.55 (m, 4H), 2.7 (s, 3H). 2.85-2.95 (m. 2H). 3.0 (q, 2H), 3.6-3.65 (m, 
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4H), 4.65 (t, 2H), 4.75 (t, 2H), 8.85 (S, 1H), 9.3 (s, "1H), 10.9 (br s. 1H). 
LRMS (ES - negative ion) 453 (M-H)'. (ES - positive ion) 455 (MH + ). 
Analysis: found C, 60.43; H, 6.66; N, 18.22. . Calcd for • C^H^NeO* . 
0.15H 2 O': C, 60.43; H, 6.68; N, 18.38% 

* t 

i 1 

Example 114 

5-(5-Acetvl-2-butoxv-3-pvridinvn-3-ethvl-1-[2-(4-morpholinvnethvll-1.6- 
dihvdro-7H-pvrazolo[4.3-cripyjimidin-7-one 

The title compound was prepared by the method of example 16 from the 
title compound of example 108 in 73% yield (0.32 mmol). 
1H NMR (400 MHz, CDCI 3 ): 5 = 1.02 (t, 3H), 1.42 (t, 3H), 1.5-1.63 (m, 2H), 
1.9-2.0 (m, 2H), 2.45-2.58 (m, 4H), 2.65 (s, 3H), 2.87 (t, 2H), 3.0 (q, 2H), 
.3.55-3.68 (m, 4H), 4.62-4.75 (m, 4H), 8.85 (s, 1W)', 9.3 (s, 1H), 10.88 (br s, 
1H). - 1 

LRJWS (El - positive ion) 469 (MH + ). 
E xample 115 

4- (f5-(5-Acetvl-2-ethoxv-3-pyridinvn-3-ethvl-7-oxo-6.7-dihvdro-2H^ 
Pvrazolof4.3-cr1pvrimidin-2-vl1methvl)benzonitrile 

Using the method of example 16, the title compound was prepared from 

the title compound of example 1 09 in 65% yield (1 1 0 mg) 

1H NMR (300 MHz, CDCI 3 ): 5 = 1.25 (t, 3H), 1.55 (t, 3H), 2.65 (s, 3H), 

2.95 (q, 2H), 4.75 (q, 2H), 5.6 (s, 2H), 7.3 (d. 2H), 7.65 (d, 2H), 8.85 (d, 

1H), 9.25 (d, 1H), 10.7 (brs, 1H). 

LRMS (TSP) 443 (MH + ), 465 (MNa + ). 

Example 116 

5- (5-Acetvl-2-propoxv-3-pvridinvlV3-ethvl-2-(2-pyridinvlmethvn-2.6-dihvdro- 
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7H-Dvrazolol4.3-dlpvrimidin-7-one 

Prepared Irom the title compound ol example 110 by the method of 
example 16. ' 

1H NMR (400MHz, CDCI 3 ): 5 i 1.10 (1, 3H); 1.30 (t, 3H), 1.95 (m, 2H), 
5 . 2.60 (S, 3H), 3.00 (q, 2H), 4.60 (t, 2H), 5.70 (s, 2H), 7.10 (d, 1H), 7.20 (d, 
1H), 7.65 (t, 1H), 8.60 (d, 1H), 8.85 (s. 1H), 9.25 (S, 1H), 10.70 (s, 1H) 
LRMS (TSP - positive ion) 433.4 (MhT) 

Anal. Found C, 58.21; H, 5.52; N, 17.18. Calcd for 
C 2 3H 24 O 3 N 6 .0.5H ? O.0.5DCM: C, 58.32; H, 5.42; N, 17.37. 

10 

Example 117 

5-(5-Acetvl-2-propoxv-3-pvridinvl)-2-(3-azetidinvl)-3-ethvl-2.6-dihvdro-7H- 
bvrazolb[4.3-c/|pvrimidin-7-one 

15 The title compound of exampje 111(1 .44 g, 3.0 mmol) in acetone (50 ml) • 
ar^d sulphuric acid (1N, 3 ml) was treated with mercuric sulphate (268 mg, 
9.0 mmol) and heated to reflux for 6h. The reaction mixture was 
concentrated to -20 ml in vacuo, poured into sodium bicarbonate (sat. aq., 
20ml) and extracted into methylene chloride (6 x 20 ml). Combined 

20 organics were washed with brine (20 ml), dried over MgS04, and 
concentrated to a brown oil which was taken up in 40% trifluoroacetic acid 
in methylene chloride (50ml) and water (1 ml) and stirred for 1h at room 
temperature. After evaporation in vacuo, the residue was purified by 
column chromatography (eluting with 95:5:1 methylene 

25 chloride:methanol:0.88 ammonia) to afford the title compound as a white 
hydroscopic foam ( 1 .65 g). 
m.p. 1 28.5-1 30.0°C 

1H NMR (400MHz, MeOD): 8 = 1.00 (t, 3H), 1.30 (t, 3H), 1.79-1.90 (m, 
2H), 2.60 (s, 3H), 3.00-3.10 (q, 2H), 4.50 (t, 2H), 4.60-4.70 (m, 4H), 5.65- 
30 5.78 (m, 1 H), 8.65 (S, 1 H), 8.90 (s, 1 H) 
LRMS (TSP - positive ion) 397 (MH + ) 
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Example 118 

5-(5-Ace1vl-2-Dropoxv-3-Pvridinvl)-3-ethvl-2-(4-piperidinyl)-2.6-dihvdro-7H- 
5 pyrazolo[4 .3-dlpyrimidin-7-one 

The title compound was prepared by the method of example 117, using 
the title compound of example 112. 

1H NMR (400MHz, CDCI 3 ): b = 1.10 (t, 3H), 1.40 (t, 3H), 1.90-1.99 (m, 
4H), 2.30-2.40 (m, 2H), 2.65 (s, 3H), 2.80 (t, 2H), 3.08 (q, 2H), 3.32 (app 
10 d, 2H), 4.35-4.40 (m, 1H), 4.62 (app t, 2H), 8.85 (s, 1H), 9.25 (s, 1H) 
LRMS (TSP - positive ion) 425 (MhT) 

Anal. Found C, 51.36; H, 5.91; N, 15.18 Calcd for C22H 28 0 3 N 6 .1 .45DCM, 
C, 51.43; H, 5.69; N, 15.35 

Example 119 

5'(5-Acetvl-2-proDoxv-3-Pvridinvn-3-ethvl-2-(1-ethvl-3-azetidinvh-2.6- 
dihydro-7H-pvrazolo[4.3-c/lpvrimidin-7-one 

Sodium cyahoborohydride (92 mg, 1.47 mmol) was added to a stirring 
20 solution of title compound from example 117 (500 mg, 0.98 mmol) and 

sodium acetate (161 mg, 1.96 mmol) in methanol (10 ml) under nitrogen at 

room temperature. After 1h the mixture was poured into NaHC0 3 (sat. 

aq., 20 ml), and extracted with dichloromethane (3 x 15 ml). The 

combined organic layers were dried (MgS0 4 ) and concentrated in vacuo. 
25 The crude product was purified by flash column chromatography (95:5:0.5- 

80:20:1 ethyl acetate:methanol:0.88 NH 3 as eluent) to yield the title 

compound as a white solid (140 mg, 0.33 mmol). 

1H NMR (400MHz, CDCI 3 ): 6 = 0.97 (t, 3H), 1.03 (t, 3H), 1.30 (t, 3H), 2.82- 
2.97 (m, 2H), 2.58-2.65 (m, 5H), 2.98 (q, 2H), 3.68 (t, 2H), 3.85 (dd, 2H), 
30 4.58 (dd, 2H), 5.05-5.17 (m, 1H), 8.79 (s, 1H), 9.18 (s, 1H), 10.62 (br s, 
1H). 
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LRMS (TSP - positive ion) 426 (MHT) 



Example 120 

5 fi.LS-Acetvl-2-pr n pnxv-3-ovridin vlvri-e1hvl-2-(1-me1hvl-3-azetidinyl)-2,6- 
dih vrlrn-7H-Dvrazolo|4.3-olDvri midin-7-one 

The title compound was prepared by the method of example 51 using the 
title compound of example 1 17. 
m.p. 1 75.9-1 77.0 C C 

l0 1H NMR (400MHz, CDCI3): 6= 1.11 (1. 3H). 1.36 (t, 3H), 1.97 (app. q, 2H), 
2.50 (s. 3H), 2.65 (s, 3H), 3.02 (q, 2H), 3.79 (t, 2H), 3.92 (dd, 2H), 4.64 
(dd, 2H), 5.09-5.19 (m, 1H), 8.85 (d, 1H), 9.23 (d, 1H), 10.65 (br s, 1H) 
LRMS (TSP - positive ion) 411 .6 (MH + ) 

Anal. Found C, 59.70; H, 6.46; N, 19.81 Calcd for Q^HzeOaNe.OJHzO: C, 
15 59.62; H, 6.53; N, 19.86. 



Example 121 

9-fi-Ar P t Y l-3-azetidinvl)-5-(5-acetvl-2- p rr) pcxv-3-Dvridinvn-3-ethvl-2,6: 
20 dihvdro-7H-pvrazolof4.3~ cflpvrimidin-7-one 

The title compound of example 117 (100 mg, 0.25 mmol) was dissolved in 
methylene chloride (15 ml). Pyridine (20 ?l, 0.25 mmol) and acetic 
anhydride (24 ?l, 0.25 mmol) were added and the mixture stirred at room 
temperature for 1h, poured into water (20 ml), the organic phase 

25 separated and the aqueous phase extracted into methylene chloride (2 x 
20 ml). Combined organics were washed with HCI (1N, 10 ml), dried over 
MgS0 4) condensed in vacuo, and purified by column chromatography 
(90:10:1 methylene chloride:methanol:ammonia as eluent) to afford the 
title compound as a white solid (48 mg, 0.11 mmol). 

30 m.p. 229.3-230.1 °C 

1H NMR (400MHz. CDCI3): 6-1.1 (t, 3H), 1.38 (t, 3H), 1.90-2.08 (m. 5H), 
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2.62 (s, 3H), 3.02 (q, 2H), 4.46 (d, 2H), 4.56 (dd, 1H), 4.60 (dd, 2H), 5.00- 
5.10 (m, 1H), 5.26-5.40 (m, 1H), 8.82 (s, 1H),9.22 (s, 1H), 10.70 (brs, 1H) 
LRMS (TSP - positive ion) 439 (MH + ), 456 (MNH 4 + ) 
Anal. Found C, 56.56; H, 5.82; N, 17.46 Calcd'foi; C 2 :>H 26 O 4 N 6 .0.45CH 2 CI 2 : 
,C, 56.56; H, 5.69; N, 17.63 



Example 122 

2-(l-acetvl-4-piperidinvl)-5-(5-acelvl-2-pfopoxv-3-pvridinvn-3-ethyl-2,6- 
dihydro-7H-pvrazolo|4.3-d|pvrimidin-7-one 

The title compound was prepared by the method of example 121 from the 
title compound ot example 118. 
m.p. 213-214°C 

1H NMR (400MHz, CDCI 3 ): 5 = 1.19 (t, 3H), V.40 (t, 3H), 1.90-2^02 (m, 
4H), 2.17 (s, 3H), 2.25-2.38 (m, 1H), 2.50-2.60 (m, 1H), 2.65 (s, 3H), 2.70- 
2.80 (m, 1H), 3.08 (q, 2H), 3.21-3.30 (m, 1H), 4.01-4.10 (m, 1H), 4.45-4.52 
(m, 1H), 4.60 (t, 2H), 4.78-4.85 (m,.lH), 8.84 (s, 1H), 9.22 (s, 1H),' 10.64 
(s,1H) 

LRMS (TSP - positive ion) 467 (MH + ), 484 (MNH 4 + ), 489 (MNa + ) 

Anal. Found C, 59.67; H, 6.37; N, 17.15 Calcd for C 24 H 3 o04N 6 .0.4H 2 0. 

0!l5CH 2 CI 2l C, 59.62; H, 6.44; N, 17.27 



Example 123 

5-(5-Acefvl-2-propoxv-3-pvridinvn-2-(1-sec-butvl-3-azetidinvl)-3-ethvl-2.6- 
dihvdro-7H-pvrazolof4,3-ty|pvrimidin-7-one 

The title compound was prepared by the method of example 51 using the 
title compound of example 117 and but-2-one. 

m.p. 1 76.5-1 77.7°C 

1H NMR (400MHz, CDCI 3 ): 5 = 0.85 (t, 3H), 0.93 (d, 3H), 1.06 (t, 3H), 
1.11-1.18 (m, 1H), 1.32 (t, 3H), 1.46-1.55 (m, 1H), 1.89-1.98 (m, 2H), 2.36- 
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2.41 (m, 1H), 2.61 (s, 3H), 2.99 (q, 2H), 3.67-3.74 (m. 2H). 3.85 (t, 2H), 
4.59 (t, 2H), 5.06-5.13 (m, 1H), 8.81 (s, 1H), 9.19 (s, 1H), 10.60 (br s, 1H) 
LRMS (TSP - positive ion) 453 (MH + ) 

Anal. Found C, 60.03; H, 6.93; N, 17.14 Calcd for C 2 4H32O 3 N 6 .0.4H ? O.0.3 
5 CH 2 CI 2 : C, 60.15; H, 6.94; N, 17.32 



Example 124 

^(^.Ar P t Yi:p.DroDOXV-3-pvridinvh-3-ethv l -?-n-isoDroDvl-3-azetidinvl)-2,6- 
io dih ydro-7H-pvrazolo[4.3-d lpvrimidin-7-one 

The title compound was prepared by the method of example 51 using the 
title compound of example 117 and acetone, 
m.p. 162.8-1 63.6°C 

1H NMR (400MHz, MeOD): 6 = 1.00 (app. d, 9H), 1.30 (t, 3H), 1.84 (app. 1 
,5 q, 2H), 2.60 (s, 3H),' 2.62-2.72 (m, 1H), 3.00-3.10 (q. 2H), 3.75 (t, 2H), 
3.90 (t, 2H), 4.50 (t, 2H), 5.25 (t, 1H). 8 ; 70 (s, 1H), 8.90 (s, 1H) 
LRMS (TSP - positive ion) 439 (MH + ) 

Anal. Found C. 61.92; H, 6.84; N, 18.70 Calcd for C 2 3H3o0 3 N 6 .0.1CH 2 Cl2: 
C, 62.07; H, 6.81; N, 18.80 

20 

Example 125 

q.(fi.Ar.Pt yl-2-proPOXv-' : t-nvridinvn-3-e thvl-2-(1-methvl-4-piperidinYl)-2,6: 
riih Yrim.7H-pvrazoln[4.3-olPvrim idin-7-one 
25 The title compound was prepared by the method of example 51 using the 
title compound of example 118. 
m.p.219.0-220.0°C 

1H NMR (400MHz, CDCI 3 ): 8 = 1.05 (t, 3H), 1.38 (t, 3H), 2.85-2.95 (m, 
4H), 2.05-2.15 (m. 2H), 2.30 (s, 3H), 2.50 (q, 2H), 2.62 (s, 3H), 3.00-3.05 
30 (m, 4H), 4.15-4.25 (m. 1H). 4.59 (t, 2H). 8.80 (s. 1H). 9.20 (s, 1H), 10.55 
(8.1H) 
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LRMS (TSP - positive ion) 439 (MH + ) 

Anal. Found C, 61.68; H, 6.72; N, 18.61 Calcd for C23H3o0 3 N 6 .0.2H20. 
0.1DCM, C, 61.57; H, 6.84; N, 18.66 



Example 126 

5-(5-Acetvl-2-oropoxv-3-Pvridinvn-3-elhvl-2-(1-ethvl-4-piperidinvn-2.6- 
dihydro-7H-pvrazolo[4.3-o1pvrimidin-7-one 

The title compound was prepared by the method of example 51 using the 

io title compound of example 118 and acelaldehyde. 

1H NMR (400MHz, CDCI 3 ): 6 = 1.05-1.15 (m, 6H), 1.39 (t, 3H), 1.90-2.00 
(m, 5H), 2.07-2.22 (m, 1H), 2.42-2.58 (m, 4H), 2.62 (s, 3H), 3.00-3.10 (m, 
3H), 3.10-3.20 (m, 1H), 4.20-4.32 (m, 1H), 4.60-4.65 (m, 2H),8.84 (s, 1H), 

-9.22 (s,'1H>, 10.58 (s, 1H) 

15 LRMS (TSP - positive ion) 453 (MH + ) 

Anal. Found C, 62.13; H, 7.05; N, 17.65 Calcd for ^H^QaNeO^HpO. 0.1 
CH 2 CI 2 .0.1CH 3 OH, C, 62.13; H, 7.11; N, 17.96 



20 Example 127 

2-f5-(5-Acet vl-2-butoxv-3-pvridinvlV2-(cvclopropvlmethvl)-3-ethvl-2.6- 
dihvdro-7H-pyrazolor4.3-olpvrimidin-7-one 

The title compound from preparation 56 (240 mg, 0.60 mmol) and cesium 
carbonate (587 mg, 1.80 mmol) were dissolved in n-butanol (12 ml), and 

25 the mixture was refluxed for 5h under nitrogen. The n-butanol was 
removed in vacuo, and the residue partitioned between dichloromethane 
(30 ml) and water (30 ml). The organic layer was separated, and the 
aqueous extracted with dichloromethane (2 x 30 ml). The combined 
organics were dried (MgS0 4 ) and concentrated in vacuo. The crude 

30 product was purified by flash column chromatography (99:1 methylene 
chloride:methanol as eluent), and then recrystallised from 
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dichloromelhane/ diisopropylether to yield the title compound as a cream 
solid (48 mg, 0.12 mmol). 
m.p. 184-1 85°C 

1H NMR (400MHz, CDCI 3 ): 6 = 0.45 (d, 2H),' 0.60 (d, 2H), 0.98 (t, 3H), 
5 .1.38 (m, 1H), 1.40 (t, 3H), 1-52 (m. 2H). 1.90 (m, 2H), 2.62 (S, 3H), 3.03 
(q, 2H), 4:18 (d, 2H), 4.64 (t, 2H), 8.81 (s. 1H), 9,11 (s, 1H), 10.58 (br s, 
1H). 

LRMS (TSP - positive) 410 (MHP) 

Anal. Found C, 64.28; H, 6.66; N, 17.03. Calcd tor C 22 H 27 0 3 N 5 : C, 64.53; * 
10 H, 6.65; N, 17.10. 



Example 128 
■'• ' g^l^Acety^^ 

15 rlihvdro-7H-PYrazolo[4.3-o lpvrimidin-7-one 

• The title compound trom preparation 56 (250 mg, 0.63 mmol) and cesium 
carbonate (612mg, 1.88mmol) were dissolved in ethanol (15 ml) in the 
presence of powdered molecular sieves, and the mixture was retluxed for 
I6h under nitrogen. Further cesium carbonate (103 mg, 0.32 mmol) and 
20 powdered molecular sieves were then added, and the mixture transferred 
into a bomb and heated for 6h at 100°C. The mixture was then diluted 
with ethyl acetate (50 ml), filtered to remove the molecular sieves and 
concentrated in vacuo. The residues was partitioned between 
dichloromelhane (50 ml) and water (50 ml), the organic layer separated, 
25 and the aqueous layer extracted further with dichloromethane (2 x 30 ml). 
The combined organic layers were dried (MgS0 4 ), and concentrated in 
vacuo. The crude product was purified by flash column chromatography 
(99:1 methylene chloride.methanol; then 1:1 ethyl acetate:pentane as 
eluents), to yield the title compound as a cream solid (45 mg, 0.12 mmol). 
30 m.p. 200-201 °C 

1H NMR (400MHz, CDCfe): 5 = 0.45 (d, 2H), 0:60 (m, 2H), 1.39 (m, 1H), 
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1.42 (t, 3H), .1.52 (t, 3H), 2.61 (S, 3H), 3.03 (q, 2H), 4.18 (d, 2H), 4.71 (q, 
2H), 8.81 (s, 1H),9.22 (s, 1H), 10.59 (brs, 1H). 
LRMS (ES - positive) 382 (MIT) 

Anal. Found C, 59.89; H, 5.80; N, 17.01. Calcd for C2oH23.0 3 N s .0.3CH 2 CI ? : 
5 C : 59.92; H, 5.85; N, 17.21. 



Example 129 

rert-Butyl 4^[5-(5-acetvl-2-buloxv-3-pvridinvn-3-ethvl-7-oxo-6.7-dihvdro-2H- 

io pyrazolo[4,3-gr|pvrimidin-2-vl1-1-piperidinecarboxvlate 

The title compound from preparation 62 (3.70 g, 7.00 mmol) and cesium 
carbonate (6.84 g, 21.0 mmol) were dissolved in n-butanol (60 ml) in the 
presence of powdered molecular sieves and refluxed under nitrogen for 
2h. After removal of the solvent in vacuo, the mixture was. partitioned , 

15 between ethyl acetate (100 ml) and water (50 ml). The organic layer was 
separated, and the aqueous layer was extracted with ethyl acetate (2 x 50 
ml). Combined organic layers were dried (MgS0 4 ), concentrated in vacuo, 
and the crude product purified by flash column chromatography (99:1 
methylene chloride:methanol as eluant). Addition of diethyl ether gave the 

20 title compound as a white powder (1 .55 g, 2.88 mmol). 
m.p. 194-195°C 

1H NMR (400MHz, CDCI 3 ): 8 = 1.00 (t, 3H), 1.42 (t, 3H), 1.49 (s, 9H), 1.52 
(m, 2H), 1.92 (m, 4H), 2.40 (m, 2H), 2.63 (s, 3H), 2.90 (m, 2H), 3.07 (q, 
2H), 4.38 (m, 2H), 4.40 (m, 1H), 4.66 (t, 2H), 8.84 (s, 1H), 9.22 (s, 1H), 
25 10.60 (brs, 1H) 

LRMS (TSP - positive) 539 (MH + ), 439 (MH 4 - BOC) 

Anal. Found C, 62.15; H, 7.17; N, 15.53. Calcd for C 2e H3 8 0sN 6 : C, 62.44; 

H, 7.11; N, 15.60. 

30 

Example 130 
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c . i r;.A^ Y i.9.h, l invv-^nvridinv i}^-^hvl-2-(4-DiPPric1invl)-? 1 6-dihvdro-7H- 
pyra7olo f4.3-cnpyrimidin-7-one 

Trifluoroacetic acid (7 ml, 40%vol) was added to a solut.on of the title 
compound of example 129 in dry Methylene chloride (10 ml), and the 

5 mixture was stirred at room temperature under nitrogen lor 45 mins. The 
mixture was concentrated in vacuo and the residue partit.oned between 
NaHC0 3 (sat. aq., 50 ml) and Methylene chloride (100 ml). The organic 
layer was separated (emulsion) and washed with water (50 ml). Organic 
layer was removed, and the aqueous extracted with Methylene chloride (2 

,o x 50 ml). The combined organics were dried (MgS0 4 ), and concentrated 
in vacuo. The crude producl was purified by column chromatography 
(95:5:0.5 methylene chloride:methanol:0.88 NH 3 as eluent) to yield the title 
compound (containing trace impurity; carried through crude to next step). 
1H NMR (400MHz, CDCI 3 ): 5 = 0.98 (t; 3H), 1.39 ft. 3H), 1.50 (m, 2H), 

,5 1.90 (m, 2H), 1.92 (m, 2H), 2.15 (m, 2H), 2.61 (s. 3H). 2.81 (m, 2H), 3.03 
(q, 2H), 3.32 (m, 2H), 4.39 (m, 1H), 4.62 (I, 2H), 8.80 (s, 1H), 9.19 (S, 1H) 
LRMS (TSP - positive) 439 (MH") 



20 Example 131 

R . f i;.Arpi Y i.9-hiJtoxv-3-Dvr iriinvn-2-ri-aceWl-4-PiperidinYl)-3-ethYl-2 l 6- 

Hih v dro-7H-PYra7Qlof4.3-tf1 pvrimidin-7-one 

The title compound was prepared following the method of example 121 
from the title compound of example 130. 
25 m.p. 156-1 57°C 

1H NMR (400MHz, CDCfe): 5 = 0.98 (t, 3H), 1.40 (t, 3H), 1.50 (m, 2H), 
1.89 (m, 2H), 1.98 (t, 2H), 2.11 (s, 3H), 2.29 (m, 1H). 2.52 (m, 1H), 2.61 (s, 
3H), 2.73 (t, 1H), 3.06 (q, 2H), 3.23 (m. 1H), 4.02 (m, 1H), 4.46 (m, 1H). 
4.62 (t, 2H), 4.79 (m, 1H), 8.80 (s, 1H), 9.20 (S, 1H), 10.57 (br s, 1H). 
30 LRMS (TSP - positive) 481 (MH + ) 

Anal. Found C, 60.21; H, 6.58; N, 16.68. Calcd for C 26 H 3 2O4N 6 .0.3H 2 0 
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•0.2CH 2 CI 2 : C, 60.18; H, 6.61; N, 16.71. 

Example 132 , . 

5 , 5-(5-Acetvl-2-butoxv-3-Dvridinvl)-3-ethvl-2-(1-e1hv'l-3-aze^idinvn-2.6- 
dihydro-7H-pvrazolof4.3-dlpyrimidin-7-one 

The title compound from example 119 (120 mg, 0.28 mmol) and cesium 
carbonate (274 mg, 0.84 mmol) were dissolved in n-butanol (4 ml), and 
heated at 90°C under nitrogen with molecular sieves for 96h. The mixture , 
10 was then partitioned between water (10 ml) and dichloromethane (10 ml). 
The organic layer was separated, and the aqueous layer extracted further 
with dichloromethane (3x15 ml). The combined organic layers were dried 
(MgS0 4 ), and concentrated in vacuo. The crude product was purified by 

-flash '.. column chromatography (95:5:0.5-90:10:1 ethyl 

is acetate:methanol:0.88 NH 3 as eluents), to yield the title compound as a 
colourless glass (77 mg, 0.18 mmol). 
m.p. 91.6-93.7°C 

1H NMR (400MHz, CDCI 3 ): 5 = 1.00-1.05 (m, 6H), 1.38 (t, 3H), 1.50-1.62 
(m, 2H), 1.90-2.00 (m, 2H), 2.63 (s, 3H), 2.63-2.70 (m, 2H), 3.02 (q, 2H), 
20 3.75 (t, 2H), 3.90 (t, 2H), 4.68 (t, 2H), 5.1 0-5.20 (m, 1 H), 8.84 (s, 1 H), 9.23 
(s, 1H), 10.63 (brs, 1H). 
LRMS (TSP - positive ion) 439 (MH + ) 

Anal. Found C, 60.73; H, 7.06; N, 18.03 Calcd for 
C 2 3H3o0 3 N 6 .0.2MeOH.0.1 DIPE: C, 60.88; H, 7.26; N, 17.90 

25 

Example 133 

5-(5-Acetvl-2-butoxv-3-pvridinvl)-3-ethvl-2-(2-pvridinvlmethvn-2.6-dihvdro- 
7H-pyrazolof4.3-cf1pvrimidin-7-one 
30 The title compound was prepared from the product of example 1 16 by the 
method of example 132. 



WO 01/27112 



PCT/I BOO/01430 



» 180 -- 

1H NMR (400MHz, CDCI 3 ): 6 = 1.00 (t, 3H), 1 r 35 (t; 3H), 1.50-1.60 (m, 
2H), 1.90-2.00 (m, 2H), 2.60 (s, 3H), 3.05 (q, 2H), 4.60 (t, 2H), 5.65 (S, 
2H), 7.10 (d, 1H), 7.20 (m, 1H), 7.'60 <dd, 1H), 8.60 (d, 1.H), 8.85 (s, 1H), 
9.25 (S : 1H) ; 11.65 (s, 1H) 
5 ■ LRMS (TSP - positive ion) 447 (MH + ) 

Anal. Found C, 63.73; H, 5.91; N, 18.02. Calcd lor C 2 4H26O 3 N 6 .0.25H ? O, 
O.lEtOAc: C, 63.74; H, 5.98; N, 18.28. 

jo Example 134 

5-(5-Acetvl-2-isobutoxv-3-PvridinvlV3-ethvl-2-(2-pyridinvlmelhvl)-2.6- 

dihvdro-7H-pyrazolo|4.3-cripvrimidin-7-one 

The title compound was prepaied trom the product ot example 1 16 by the 
. method .of example 132. „ ' 

15 1H NMR (400MHz, CDCI 3 ): 5 = 1.10 (d, 6H), 1.30 (t, 3H), 2.30 (m, 1H), 
2.60 (S, 3H), 3.00 (q, 2H), 4.45 (d, 2H), 5.65 (S, 2H), 7.10 (d, 1H), 7.25 (m, 
1H), 7.60 (dd, 1H), 8.60 (d, 1H), 8.80 (s, 1H), 9.20 (S, 1H), 10.70 (s.'lH) 
LRMS (TSP - positive ion) 447 (MH + ) 

Anal. Found C, 62.47; H, 5.87; N, 16.70. Calcd for C 2 4H26O3N 6 .0.5H 2 O. 
20 0.5EtOAc: C, 62.51 ; H, 6.25; N, 1 6.82. 



Example 135 

5-(5-Acetvl-2-isobutoxv-3-Pvridinvn-3-ethvl-2-(1-methvl-4-p iperidinvn-2.6- 
25 dihvdro-7H-pvrazolo[4,3-olpvrimidin-7-one 

The title compound was prepared from the product of example 125 
following the method of example 132. 
m.p. 1 95.0-1 96.0°C 

1H NMR (300MHz, CDCI 3 ): 5 = 1.08 (d, 6H), 1.38 (t, 3H), 1.88 (d, 2H), 
30 2.10 (t, 2H), 2.20-2.30 (m, 1H), 2.30 (s, 3H), 2.50 (q, 2H), 2.62 (s, 3H), 
2.88-3.05 (m, 4H), 4.17-4.23 (m, 1H), 4.41 (d, 2H), 8.80 (s, 1H), 9.19 <s, 
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1H), 10.52 (s, 1H) 

LRMS (TSP - positive ion) 453 (Mf-T) 

Anal. Found C, 63.15; H, 7.24; N, 17.90 Calcd for C^H^Ne.O.SHjO. 
0.1DIPE, C, 63.11; H, 7.32; N, 17.95 



Example 136 

5-f5-Ac etYl-2-isobuloxy-3-pvridinvn-3-ethvl-2-n-methvl-3-azelidinvl^P fi- 
dihvdro-7H- ovrazolo[4.3-gflpvrimidin-7-onp 

The title compound was prepared by the method of example 132 from the 
title compound of example 120. 

1H NMR (400MHz, CDCI 3 ): 6 = 1.10 (d, 6H); 1.39 (t, 3H), 2.22-2.37 (m, 
1H), 2.50 (s, 3H), 2.62 (s, 3H), 3.05 (q, 2H), 3.89 (t, 2H), 3.95 (t, 2H), 4.45 
(d, 2H), 5.14 (m, 1H), 8.83 (s, 1H), 9.22 (s, 1H), 10.62 <br s, 1H) 
LRMS (TSP - positive ion) 425.5(MH*) 
Example 137 

2-(1-Acetvl-4-piperidinvn-5-f 2-butoxv-5.(i.hvdroxvethvh-3-pyridinvl1-3- 
ethvl-2,6-dihvdro-7H-Dvr azolor4.3-dlnyrimidin-7-one 
Sodium borohydride (6 mg, 0.15 mmol) was added to a suspension of the 
title compound from example 131 (140 mg, 0.3mmol) in dry methanol (3 
ml) at 0°C under nitrogen. After 30 min the solvent was removed in vacuo, 
and the residue partitioned between ethyl acetate (20 ml) and water (20 
ml). The organic layer was separated, and the aqueous layer was 
extracted further with ethyl acetate (2 x 20 ml). Combined organic layers 
were washed with brine (20 ml), dried (MgS0 4 ) and concentrated in vacuo. 
The crude product was purified by flash column chromatography (98:2 to 
95:5 methylene chloride.methanol as eluent) to yield the title compound as 
a white foam (120 mg, 0.25 mmol). 

1H NMR (300MHz, CDCI 3 ): 5 = 1.00 (t, 3H), 1.40 (t, 3H), 1.54 (m, 2H), 
1.60 (d, 3H), 1.91 (m, 2H), 2.01 (t, 2H), 2.13 (m, 1H), 2.17 (s, 3H), 2.32 
(m, 1H), 2.59 (m, 1H), 2.78 (t, 1H), 3.08 (q, 2H), 3.28 (t, 1H), 4.08 (m, 1H), 
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4.50 (m, 1H), 4.58 (t, 2H), 4.83 (m, 1H), 5.03 (m, 1H), 8.27 (s, 1H), 8.86 (s, 
1H), 10.84 (brs, 1H). 

LRMS (TSP - positive) 483.8 (MH + )' . 

i ■ ■ 

1 t i 

t 

; ' i 

^ i ' 

Example 138 

5-(5-Acetyl-2-ethoxy-3-pyridinyl)~3-ethyl-l-[(l-m 

yl)methyl]- 1 , 6-dihydro- 7H -pyrazolo[4,3-<i Jpyrimidin- 7 -one 

The title compound was prepared by the method of example 128 from the 
io title compound of preparation 63. 

mpt. 217.9:218.7 C C 

1H NMR (400MHz, CDCI 3 ): 8 = 1.18 (t, 3H), 1.58 (t, 3H), 2.61 (s, 3H), 2.95 

(q, 2H), 375 (s, 3H), 4.70 (q, 2H), 5.83 (s, 2H), 6.80 (s, 1H), 6.98 (s, 1H), 

0,81 (S/1H), 9.25 (s, 1H), 10.88 (br s, 1H) 

15 LRMS (TSP - positive) 422 (MHf ) ' ' 

An^t. Found C, 59.50; H, 5.46; N, 23.11. Calcd for C 21 H230 3 N 7 : C, 59.Q5; 

H, 5.50; N, 23.26. 



20 Example 139 

5-{2'ButoxV'5'tetrahvdro-2'furanvN3-pvridinvlV3-ethvl'2-(2>methoxvethvlV 

2.6-dihvdrO'7H-pvrazolo[4,3-d|pvrimidin-7-one 

A solution of the title compound from example 12 (50 mg, 0.11 mmol) in 
ethanol (10 ml) was charged with 10% Pd on carbon (15 mg) and stirred at 

25 room temperature for 6h under 60 psi of hydrogen. After removal of the 
catalyst by filtration, the reaction mixture was concentrated in vacuo and 
purified by column chromatography (eluting with methylene chloride to 
98:2 methylene chloride:methanol) to afford the title compound as a white 
solid after precipitation from diethyl ether (15 mg, 0.03 mmol). 

30 1H NMR (300 MHz, CDCI3): 5 = 1.0 (t, 3H), 1.4 (t, 3H), 1.45-1.6 (m, 2H) t 
1.8-1.95 (m, 3H), 2.0-2.1 (m, 2H), 2.3-2.4 (m, 1H), 3.15 (q, 2H), 3.25 (s, 
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3H), 3.9 (t, 2H), 3.9-4.0 (m, 1H), 4.1-4.2 (m, 1H), 4.45 (t, 2H), 4.55 (t, 2H), 
4.95 (appt, 1H),8.25 (d, 1H), 8.65 (d, 1H), 10.8 (br s, 1H). 
LRMS (TSP) 442 (MIT), 464 (MNa + ). 



Example 140 

5-l5-Acetvl-2-(2-metho xvethoxvV3-Dvridinvn-3-l6-(dimethvlaminoV3- 

Pvridinvn-2 -methvl-2.6-dihvdro-7H-Dvrazolol4.3-oripyrimidin-7-one 

The title compound was prepared trom the product of example 59 via the 
method of example 132 using 2-methoxyethanol in 28% yield (25mg). 

1H NMR (400 MHz, CDCI 3 ): 8 = 2.6 (s, 3H), 3.2 (s, 6H), 3.58 (s, 3H), 3.87 

(t, 2H), 4.18 (s, 3H), 4.8 (t, 2H), 6.7 (d, 1H), 7.8 (d, 1H), 8.45 (s, 1H), 8.83 

(s, 1H), 9.15 (s, 1H), 10.9 (brs, 1H). 

LRMS (TSP) 464 (MH + ). 



Example 141 

5-(5-lodo-2-isobutoxv- 3-pvridinvn-2-methvl-3-oropvl-2.6-dihydro-7H- 
pyrazolof4.3-;cyiPvrimidin-7-one 

The title compound was prepared from the product of preparation 64 using 

the method of example 1 and isobutanol as solvent. 

1H NMR (300 MHz, CDCI 3 ): 8 = 1.0 (3H, t), 1.1 (6H, d), 1.75-1.9 (2H, m), 

2.2-2.35 (1H, m), 3.0(2H, t), 4.1 (3H, s), 4.35 (2H, d), 8.4 (1H, s), 8.95 (1H, 

s). 

Analysis: Found C, 46.1; H, 4.70; N, 14.85. Calcd for C 18 H 22 N 5 0 2 l : C, 
46.26; H, 4.75; N, 14.99% 



Example 142 

5-f2-lsobutoxv-5-(methvl sulfinvn-3-pvridinvn-2-methvl-3-propvl-2.6-dihvdro- 
7/^pvrazolor4.3-t/lDvrimidin-7-one 
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The title compound of example 141 (500 mg, 1.07 mmol) and thiourea (90 
mg, 1.18 mmol) were suspended in N,A/-dimethylformamide (3 ml), 
degassed at 70 C C, and treated with bis(triethylphosphine) nickel (II) 
chloride (20 mg, 0.05 mmol). Sodium cyanoborohydride (80 ul of 1M 
solution in THF, 0.08 mmol) was added, and.the resultani black reaction 
mixture heated lor -U h before further bis(tr.ethylphosphine) nickel (II) 
chloride (60 mg, 0.16 mmol) and sodium cyanoborohydride (160 ul of 1M 
solution in THF, 0.16 mmol) were added and the reaction mixture heated 
for a further 6 h. The green reaction mixture was allowed to cool to room 
, temperature and calcium oxide (90 mg, 1.6 mmol) added. After 1 h, 
methyl iodide (150 ?l, 2.4 mmol) was added.and the mixture stirred for a 
further 1h. The reaction mixture was diluted with ethyl acetate (20 ml) and 
citric acid (10% aq, 20ml), the organic phase separated and washed with 
further citric acid (2 x 20 ml), brine (20 ml) and dried (MgSO<) to afford' 
5 crude S-^-isobutoxy-S^methylsullanyO-a-pyridinyll^-methyl-a-propyl^^- 

dihydro-7H-pyrazolo[4,3-cflpyrimidin-7-qne. 

The crude sulphide (284 mg, assume 0.73 mmol) was dissolved in ice- 
cold methylene chloride (4 ml) and isopropyl alcohol (1 ml), treated with 3- 
chloroperbenzoic acid (230 mg of 55% active, 0.73 mmol) and allowed to 
o stir at 0°C for 1h after which the solvent was removed in vacuo. The 
residue taken up in ethyl acetate (20 ml), washed with sodium carbonate 
(10% aq, 2 x 5 ml), brine (5 ml) and dried (MgS0 4 ) before condensing to a 
solid which was purified by column chromatography (ethyl acetate: 
pentane 1:1 to ethyl acetate, then ethyl acetate : methanol 99:1) to afford 
25 an analytical sample of the title compound (50 mg, 0.13 mmol) together 
with impure sulphoxide (66 mg, 0.16 mmol). 

1 H NMR (300 MHz, CDCI 3 ): 5 = 1 .0 ( 3H, t), 1 .1 (6H, d), 1 .75-1 .85 (2H, m), 
2.25-2.35 (1H, m), 2.8 (3H, s), 3.0 (2H,X), 4.1 (3H, s), 4.4 (2H, d), 8.5 (1H, 
s),9.0(1H,s),10.7(1H,brs). 
30 LRMS (TSP) 404 (MH + ), 426 (MNa + ). 
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Example 143 

5-f2-lsobut oxv-5-(methvlsulfonvh-3-pvridinvll-2-methvl-3-DroDvl-2fi- 
dihvdro-7H-pvrazolof4.3-o1pvrimidin-7-one ' 
The title compound ol example 142 (36 mg, 0.09 mmol) in ice-cold 
methylene chloride (3 ml) was treated with 3-chloroperbenzoic acid (36 
mg, 50% pure, 0.09 mmol) and stirred for 2h with ice-cooling. The 
reaction mixture was diluted with methylene chloride (20 ml) washed with 
sodium carbonate (10% aq., 2 x 20 ml), brine (20 ml), dried (MgSO*) and 
concentrated to aflord the title compound as a white solid (37 mg, 0.09 
mmol). 

1 H NMR (300 MHz, CDCI 3 ): 6=1.0 (3H, 1), 1 .1 (6H, d), 1 .75-1 .9 (2H, m), 
2.25-2.4 (1H, m), 3.0 (2H, t), 3.2 (3H, s), 4.1 (3H, s), 4.5 (2H, d,), 8.8 (1H, 
d), 9.2 (IH.d), 10.6(1 H.brs). 
LRMS (TSP) 420 (MhT). 

Biological Activity 

Compounds of the invention were found to have in vitro activities as 
inhibitors of cGMP PDE5 with IC 50 values of less than about 100 nM. 

The following Table illustrates the in vitro activities for a range of 
compounds of the invention as inhibitors of cGMP PDE5. 



Example 
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Claims . 

1 . A compound of general formula I: 

O 




or a pharmaceutical^ or veterinarily accepiable salt and/or solvate thereof, 
wherein 

X represents O or NR 6 

R 1 represents H, lower alkyl, Het,. alkylHet, aryl ,or alkylaryl (which 
latter five groups are all optionally substituted and/or terminated with one 
or more substituents selected from halo, cyano, nitro, lower alkyl, 
halo(loweralkyl). OR 6 , OC(0)R 7 , C(0)R 8 , C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 
and S0 2 NR 14 R 15 ) 

R 2 represents H, halo, cyano, nitro, OR 6 , OC(0)R 7 , C(0)R 8 , 
C(0)OR s , C(O)NR ,0 R", NR 12 R 13 , S0 2 NR 14 R 15 , lower alkyl. Het, alkylHet, 
aryl or alkylaryl (which latter five groups are all optionally substituted 
and/or terminated with one or more substituents selected from halo, 
cyano, nitro, lower alkyl, halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R 8 , 
C(0)OR 9 , C(O)NR l0 R 11 , NR 12 R 13 and S0 2 NR 14 R 15 ) 

R 3 represents H, lower alkyl, alkylHet or alkylaryl (which latter three 
groups are all optionally substituted and/or terminated with one or more 
substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl), 
OR 6 , OC(0)R 7 , C(0)R 8 , C(0)OR 9 , C(O)NR 10 R 11 , NR 12 R 13 and 
S0 2 NR 14 R 15 ) 

R 4 represents H, halo, cyano, nitro, halo(loweralkyl), OR 6 , 00(O)R 7 , 
C(0)R 8 , C(0)OR 9 , C(O)NR 10 R 11 , NR ,2 R 13 , NR 16 Y(0)R 17 , N[Y(0)R 17 ] 2 , 
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SOR 18 , S0 2 R 19 , C(0)A2, lower alky!, lower alkenyl, lower alkynyl, Het, 
alkylHet, aryl, alkylaryl (which latter seven groups are all optionally 
substituted and/or terminated with one or more substituents selected from 
halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R B , 
C(0)OR 9 , C(O)NR ,0 R 11 , NR 12 R 15 and S0 2 NR l4 R 15 ) 

Y represents C or S(O) 

A represents lower alkylene 

Z represents OR 6 , halo, Het or aryl (which latter two groups are 
both optionally substituted with one or more substituents selected from 
halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR 6 , OC(0)R 7 , C(0)R e , 
C(0)OR s , C(O)NR 10 R 11 , NR 12 R 13 and S0 2 NR u R 15 ) 

R 10 and R 11 independently represent H or lower alkyl (which latter 
group is optionally substituted and/or terminated with one or more 
substituents selected from halo, cyano, nitro, lower alkyl. halo(loweralkyl). 1 
OR 6 , OC(0)R 7 , C(0')R 8 , C(0)OR 9 , C(O)NR 10a R 1lB , NR 12 R 13 , S0 2 NR ,4 R 16 
and NR 20 S(O) 2 R 21 or Het or aryl optionally substituted with one or more of 
said latter thirteen groups) or one of R 10 and R 11 may be lower alkoxy, 
amino or Het, which latter two groups are both optionally substituted with 
lower alkyl 

R 10a and R 11a independently represent R 10 and R 11 as defined 
above, except that they do not represent groups that include lower alkyl. 
Het or aryl, when these three groups are substituted and/or terminated (as 
appropriate) by one or more substituents that include one or more 
C(O)NR 10a R 11e and/or NR 12 R 13 groups 

R 12 and R 13 independently represent H or lower alkyl (which latter 
group is optionally substituted and/or terminated with one or more 
substituents selected from OR 6 , C(0)OR 9 , C^NR 2 ^ 23 and NR 24 R 25 ), 
one of R 12 or R 13 may be C(0)-lower alkyl or C(0)Het (in which Het is 
optionally substituted with lower alkyl). or R 12 and R 13 together represent 
o C 3 .7 alkylene (which alkylene group is optionally unsaturated, optionally 
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substituted by one or more lower alkyl groups and/or optionally interrupted 
byOorNR 26 ) 

R 1 " and R 15 independently represent H or. lower alkyl or R 14 and 
R 1b , toget'her with the nitrogen a,tom to which they are bound, form a 

i 

heterocyclic ring ' 1 

R 16 and R 1/ independently represent H or lower alkyl (which latter 

group is optionally substituted and/or terminated with one or more 

substituents selected from OR 6 , C(0)OR 9 , CfOJNR^R 25 and NR 24 R 25 ) or 

one of R 16 and R 17 may be Het or aryl, which latter two groups are both 

optionally substituted with lower alkyl 
• R 5 , R 6 , R 7 , R 6 , R 9 , R 1 * R 1S , R 20 , R 22 , R 25 , R 24 and R 25 independently 

represent H or lower alkyl 

R 18 and R 19 independently represent lower alkyl 
R 2 \ represents lower aJkyl or aryl 
R 26 represents H, lower alkyl, aryl, C(0)R 27 , or S(0) 2 R 26 
\ R 27 represents H, lower alkyl or aryl 

R 28 represents lower alkyl or aryl ' 
Het represents an optionally substituted four- to twelve-membered 

heterocyclic group, which group contains one or more heteroatoms 

seiecied from nitrogen, oxygen and/or sulfur 

with the provisos: 

(i) that R 4 is not NH 2 when: R 1 is d. 3 alkyl optionally substituted with 
phenyl, Het or a N-linked heterocyclic group selected from piperidinyl and 
morpholinyl; wherein said phenyl group is optionally substituted by one or 
more substituents selected from alkoxy; halo; CN; CF 3l OCF 3 or 
alkyl wherein said alkyl group is optionally substituted by haloalkyl 
or C1.4 haloalkoxy either of which is substituted by one or more halo 
atoms; and R 2 is Ci-e alkyl; 



WO 01/27,12 PCT/.BO0/O,43O 



-190- 

(ii) that R 4 is not NH 2 or N0 2 when: X is 0; and R 2 is H, halo, optionally 
substituted lower alkyl, OR 6 , C(O)NR 10 R 1 \ C(0)OR & , NR 12 R 15 , NHC(O)- 
lower alkyl, cyano, aryl, alkylaryl, Het or alkylHet (which latter tour groups 
are optionally substituted); and 

(iii) that R 4 is not H when. X is O; and R 2 is H, optionally substituted 
lower alkyl, OR 6 , C(0)NR 1 V\ C(0)OR 9 , NR 12 R 13 , NHC(O) - lower alkyl. 
cyano, aryl, alkylaryl, Het or alkylHet (which latter tour groups are 
optionally substituted). 

2. Compound as cla.med in Claim 1, wherein R 1 represents optionally 
substituted lower alkyl. 

3. Compound as claimed in Claim 2, wherein R, 1 is, lower alkyl. lower 
alkoxy-terminated lower alkyl, NR 12 R l3 -terminated lower alkyl, or N- 
morpholino-terminated lower alkyl. 

4. Compound as claimed in Claim 1, wherein R 1 represents a 4- 
piperidinyl group, optionally substituted at the nitrogen atom of the 

20 piperidinyl group with lower alkyl or C(0)OR . 



10 



15 



5. Compound as claimed in any one of Claims 1 to 4, wherein R 2 
represents C(O)NR 10 R 11 , NR 12 R 13 , lower alkyl optionally interrupted by one 
or more of O, S or N, optionally substituted at N by lower alkyl or acyl, or 

25 optionally substituted aryl or Het. 

6. Compound as claimed in Claim 5, wherein R 2 represents 
C(O)NR 10 R 11 , NR 12 R 13 , C w alkyl optionally interrupted by O or N, 
optionally substituted at N by lower alkyl. optionally substituted phenyl, or 

30 optionally substituted pyridin-2-yl, pyridin-3-yl. pyrimidin-5-yl. pyrazin-2-yl, 
pyrazol-4-yl, oxadiazol-2-yl, furan-2-yl. furan-3-yl. tetrahydrofuran-2-yl and 
imidazo[1 ,2-a]pyridin-6-yl. 
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7. Compound as claimed in any one ol Claims 1 to 6, wherein R 3 
represents lower alkyl. 

8. Compound as claimed in any one of Claims 1 to 7, wherein X is O. 

9. Compound as claimed in any one of Claims 1 to 8, wherein R A 
represents halo, optionally substituted Het, optionally substituted aryl, 
C(0)R 6 , C(0)AZ, C(0)OR 9 , C(O)NR 10 R 1 \ NR 12 R 13 or NR 16 Y(0)R 17 ' 

10. Compound as claimed in Claim 9, wherein Ft 4 is COCH 3 or NHB, 
wherein B represents H, S0 2 CH 3 or C(0)Hel. 

1.1. Compound as claimed in any. one of Claims 1 1o 8, wherein R 4 
represents iodo, lower alkyl, lower alkynyl (which latter two groups are 
substituted and/or terminated by C(0)OR 9 (wherein R 9 represents H or 
d< alkyl)), N(H)Y(0)R 17 , N[Y(0)R 17 ] 2> optionally substituted Hdt or 
NR 12 R 13 (wherein R 12 and R 13 together represent C3.5 alkylene interrupted 
by O or N-S(0) 2 -(optionally substituted aryl)). 

12. Compound as claimed in Claim 11, wherein R 4 represents 
N(H)Y(0)R 17 (wherein R 17 represents C^ alkyl optionally substituted 
and/or terminated by C(0)OH or C(0)0-lower alkyl) or lower alkynyl 
terminated by C(0)0-dw, alkyl. 

1 3. Compound as claimed in Claim 1 , which is: 

5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro-7^ 
pyrazolo[4,3-cf]pyrimidin-7-one; 

5-(2-Butoxy-5-iodo-3-pyridinyl)-3-ethyM-(2-methoxyethyl)-1,6-dihydro-7H^ 
pyra2olo[4,3-d|pyrimidin-7-one; 

5-(5-lodo-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7/+ 
pyrazolo[4,3-d]pyrimidin-7-one; 
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5-(2-Butoxy-5-iodo-3-pyridinyl)-2-[2-(4-morpholinyljethyl]-3-ethyl-2,6- 
dihydro-7H-pyrazo!o[4,3-cOpyrimidin-7-one; 

fert-Butyl 4-l5-(2-buloxy-5-iodo-3- P yridinyl)-3-ethyl-7-oxo-6 ! 7-dihydro -2H- 
pyrazolo[4,3-tf]pyrimidin-2-yl]-l-piperidinecarboxylate; 
5 tert-Butyl 3-[5-(2-butoxy-5-iodo-3-pyridin y l)-3-ethy!-7-oxo-6,7-dihydro -2H- 
pyra2olo[4,3-tfjpyrimidin-2-yl]-1-azetidinecarboxylate; 
5-(2-Pro P oxy-5-iodo-3-pyridinyl)-3-ethyl-7-oxo-6.7-dihydro-2H-pyrazolo- 

(4,3-of)pyrimidin-5-yl]nicotinate; 

/ert-Butyll3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro- 

10 1 H-pyrazolol4,3-cOpyrimidin-1-yl]acetate; 

,ert-Butyl[3-ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro- 

2 H-py razolo[4 ,3- cQpy rimidin-2-y Qacetate ; 
[3-Ethyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-lH- • 

' pyrazolo{4,3-t/|pyrimidin-1-yl]acetic acid; ' 
15 [3-Elhyl-5-(5-iodo-2-propoxy-3-pyridinyl)-7-oxo-6,7-dihydro-2H- 

pyra^olo[4,3-c(lpyrimidin-2-yl]aceticacid; , 

5- (2-Propoxy-5-iodo-3-pyridinyl)-1-methyl-3-propyl-1,6-dihydro-7H- 

pyrazolol4,3-d]pyrimidin-7-one; 

2-[2-(Dimethylamino)ethyl]-5-(2-ethoxy-5-iodo-3-pyridinyl)-3-ethyl-2,6- 

20 dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 

6- Butoxy-5-[3-ethyl-2-(2-methoxyelhyl)-7-oxo-6,7-dihydro-2H-pyrazolo[4,3- 

d]pyrimidin-5-yl]-/V-methoxy-A/-methylnicotinamide; 
5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(2-methoxyethyl)-2,6-dihydro- 

7H-pyrazolo[4,3-(/|pyrimidin-7-one; 
25 5.[5-Acetyl-2-(2-methoxy-1-methylethoxy)-3-pyridinyl]-3-ethyl-2-(2- 

methoxyethyl)-2,6-dihydro-7H-pyrazolo[4,3-dlpyrimidin-7-one; 

5- (5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyH -(2-methoxyethyl)-1 ,6-dihydro- 

7/+pyrazolo[4,3-c(lpyrimidin-7-one; 

6- lsob U toxy-W,N-dimethyl-5-(2-methyl-7-oxo-3-propyl-6,7-dihydro-2H- 
30 pyrazolo[4,3-cOpyrimidin-5-yl)nicotinamide; 
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5-(5-Glycoloyl-2-isobutoxy-3-pyridinyl)-2-methyl-3-propyl-2,6-dihydro-7H- 
pyra2olo[4,3-cdpyrimidin-7-one; 

5-(5-Acetyl-2-butoxy-3-pyridiny!)-2-|2-(dimethylamino)ethyl]-3-ethyl-2,6- 
dihydro-7H-pyrazolo[4,3-c(|pyrimidin-7-one; 

5-(5-Acelyl-2-buloxy-3-pyridinyl)-2-[2-(4-morpholinyl)elhyl]-3-e1hyl-2,6- 
dihydro-7H-pyrazolo[4,3-c0pyrimidin-7-one; 

5-(5-Acetyl-2-bu1oxy-3-pyridiyl)-2-[2-(4-piperidinyl)ethyl]-3-e1hyl-2,6- 
dihydro-7H-pyrazolo[4,3-c()pyrimidin-7-one; 

tert-Butyl4-[2-(5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro- 
2H-pyrazolo[4,3-c(jpyrimidin-2-yl)ethyl]-1-piperidinecarboxylale; 

5- (5-Acetyl-2-butoxy-3-pyridinyl)-3-elhyl-2-(1-methyl-4-piperidipyl)-2,6- 
dihydro-7H-pyra2olo(4,3-c0pyrimidin-7-one; 

[5-(5-Acetyl-2-propoxy-3-pyridinyl)-3-ethyl-7-oxo-6,7-dihydro-1H- 
pyrazolo[4,3-cflpyrimidin^1 -yljaceiic acid; 

S^I-Methyl^-oxo-S-prdpyl-ej-dihydro-IHTpyrazolo^.S-dlpyrimidin-S-yl)- 

6- propoxynicotinonitrile; 

1 -Methyl-5-[2-propoxy-5-(1 H-tetrazol-5-yl)-3-pyridinyl]-3-propyl-1 ,6- 
dihydro-7H-pyrazolo[4,3-fl0pyrimidin-7-one; 

5-[5-(3-Hydroxy-5-isoxazolyl)-2-propoxy-3-pyridinyl]-1-melhyl-3-propyl-1,6- 
dihydro-7H-pyrazolo[4,3-cdpyrimidin-7-one; 

5- (5-Amino-2-propoxy-3-pyridinyl)-1-methyl-3-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-c(|pyrimidin-7-one; 

{[5-(1-Me1hyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-c/Jpyrimidin-5-yl)- 

6- propoxy-3-pyridinyl]amino}acetic acid; 

A/-I5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1/+pyrazoloI4,3-£/|pyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]methanesulfonamide; 

W-(5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]-3-oxo-p-alanine; 

({[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-c(]pyn*midin-5- 
yl)-6-propoxy-3-pyridinyl]amino}sulfonyl)acetic acid; 
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/V-[5-(1-Methyl-7-oxo-3-propyl-6,7-dihydro-lH-pyra20lo[4,3-d]pyrimidin-5- 
yl)-6-propoxy-3-pyridinyl]alanine; 

5-{2-[2-(Dimethylamino)ethyl]-3-ethyl-7-oxo-6,7-dihydro-2H-pyra2olo-[4,3- 
d]pyrimidin-5-yl}-6-ethoxynicotinic acid; or 

5-{2-l2-(Dimethylamino)elhyl]-3-ethyl-7-oxo-6,7-dihydro-2H-pyra20lo-[4,3- 
d]pyrimidin-5-yl}-6-ethoxy-/V-me1hoxy-A/-methylnico1inamide. 

14. Compound as defined in any one. of Claims 1 to 13 without the 
provisos for use as a pharmaceutical. 

15. Compound as defined in any one of Claims 1 to 13 without the 
provisos for use as an animal medicament. 

16. A formulation comprising a compound as defined in any one of - 
is Claims 1 to 13 without the provisos in admixture with a pharmaceutical^ or 

veterinarily acceptable adjuvant, diluent or carrier. 

17. A formulation as claimed in Claim 16, which is a pharmaceutical 
formulation. 



10 
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18. A formulation as claimed in Claim 16, which is a veterinary 
lormulation. 

19. The use of a compound as defined in any one of Claims 1 to 13 
25 without the provisos in the manufacture of a medicament for the curative 

or prophylactic treatment of a medical condition for which inhibition of 
cGMP PDE5 is desired. 

20. A method of treating or preventing a medical condition for which 
30 inhibition of cGMP PDE5 is desired, which comprises administering a 
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therapeutically effective amount of a compound as claimed in any one of 
Claims 1 to 13 without the provisos to a patient in need of such treatment. 

21. Use as claimed in Claim ,19, or method as claimed in Claim 20, 
wherein ,the condition is male erectile dysfunction (MfeD), impotence, 
female sexual dysfunction (FSD), clitoral dysfunction, female hypoactive 
sexual desire disorder, female sexual arousal disorder, female sexual pain 
disorder or female sexual orgasmic dysfunction (FSOD) 

22. A process for the preparation of a compound of formula I, as defined 
in Claim 1 , which comprises: 

(a) cyclisation of a corresponding compound of formula II: 




II 

wherein R 1 t R 2 f R 3 , R 4 and X are as defined in Claim 1; 

(b) for compounds of formula I in which R 1 represents lower alkyl, Het, 
aryl, Het, aryl, alkylHet or alkylaryl (which latter five groups are all 
optionally substituted as defined hereinbefore in respect of R 1 ), alkylation 
of a corresponding compound of formula I, in which R 1 represents H; 

(c) conversion, removal or introduction of a substituent on an aryl, or a Het, 
group in, or on the phenyl/pyridinyl, or pyrazolo, unit of, a compound of 
formula I; 

(d) conversion of one R 3 group to another by alkoxide exchange or amino 
exchange for alkoxide; 

(e) reaction of corresponding compounds of formulae VIII: 
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VIII 

wherein L is a leaving group and R 1 , R 2 , R 3 and X are as previously 
defined for compounds of formula I, with a compound containing a group 
R 4 * which is capable of exchanging for L; 

(f) deprotection of a protected derivative of a compound of formula I; 

(g) for compounds of formula I, in which R 2 represents C(O)NR 10 R 1 \ and 
R 1p and R 11 are as defined previously for compounds of formula I, reaction 
of corresponding compounds of formula I, in which R 2 represents C(0)OH 
(or a carboxylic acid derivative thereof) with a, compound of formula 
HNR 10 R 11 , in which R 10 and R 11 are as previously defined for compounds 
ol formula I; 

(h) for compounds of formula I, in which R 2 represents C(0)OR 9 , 
cyclisation of corresponding compounds of formula VI: 

0 




OR 98 * 



VI 



wherein R 1 , R 3 , R 4 and X are as defined previously for compounds of 
formula I, and R 9a,k represents an optionally substituted lower alkyl group, 

k 9a1k — 



as defined hereinbefore, followed by removal of the alkyl group R a (if 
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required) by hydrolysis and/or (if required) exchange with a further 
optionally substituted alkyl group; 

(i) for compounds of formula I, in which R 2 represents optionally 
substituted lower alkyl {which alkyl group is branched and unsaturated at 
5 the carbon atom that is attached to the rest of the molecule), NR 12 R 15 , 
cyano, aryl or Het (which Met group is either aromatic or unsaturated at the 
carbon atom that is attached to the rest of the molecule), by cross- 
coupling of corresponding compounds of formula XXIV: 



O 




XXIV 

10 wherein Hal represents CI, Br or I, and R 1 , R 3 , R 4 and X are as defined in 
Claim 1 , using a compound of formula 
R 2a M . 

wherein R 2a represents optionally substituted lower alky! (which alky! group 
is branched and unsaturated at the carbon atom that is attached to M), 

15 NR 12 R 13 , cyano, aryl or Het (which Het group is either aromatic or 
unsaturated at the carbon atom that is attached to M), R 12 and R 13 are as 
defined in Claim 1 and M represents an optionally substituted metal or 
boron group, which group is suitable for cross-coupling reactions; or 
(j) for compounds of formulae IA and IB in which R 2 represents lower acyl, 

20 lower alkoxycarbonyl or lower alkynyl, by a cross-coupling reaction 
between corresponding compounds of formula XXIV, respectively, as 
defined above, and a reagent or reagents capable of delivering the lower 
acyl, lower alkoxycarbonyl or lower alkynyl group (or groups equivalent to 
these). 

25 
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23. A compound of formula HA, or of formula IIB, as defined in Claim 22. 

t 

24. Use as claimed in Claim 19, 'or .method as claimed in Claim 20, 
wherein the condition is male erectile dysfunction (MED), impotence, 

, female sexual dyslunction (FSD), clitoral dysfunction, female 
hypoactive sexual desire disorder, female sexual arousal disorder, 
female sexual pain disorder or female sexual orgasmic dysfunction 
(FSOD). 

25. Use as claimed in Claim 19, or method as claimed in Claim 20, 
wherein the condition is male erectile dysfunction (MED). 
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